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Resumen
En este estudio se usa información espacial para complementar los análisis que sobre 
el crimen hace la teoría económica y que se centran en la disponibilidad de fuerza po-
OLFLDO\HÀFLHQFLDGHODMXVWLFLD3DUWLFXODUPHQWHVHDQDOL]DHOSDSHOTXHMXHJDHOQLYHOGH
LQJUHVRVSHUPDQHQWHVVREUHORVGHOLWRVHQXQDXQLGDGJHRJUiÀFD\VXVYHFLQRVDGHPiV
GHODUHODFLyQGHpVWRVFRQODVFDUDFWHUtVWLFDVVRFLRHFRQyPLFDV8QHMHUFLFLRGHDSOLFDFLyQ
SDUDODVFRPXQDVGH0HGHOOtQSHUPLWHDÀUPDUTXHXQDXPHQWRGHOHQORVLQJUHVRV
SHUPDQHQWHVHQODVFRPXQDVUHGXFHHQSURPHGLRHQORVGHOLWRV\HOHIHFWRVREUH
VXVYHFLQRVHVVLJQLÀFDWLYR\YDULDEOH/RVPRGHORVGHSDQHOWUDGLFLRQDOHVVXEHVWLPDQ
HOLPSDFWRUHDOTXHSXHGHWHQHUXQLQFUHPHQWRHQORVLQJUHVRVVREUHDOJXQDVFRPXQDV
3UXHEDVGHUREXVWH]HYLGHQFLDQODERQGDGGHORVUHVXOWDGRV\ODDGHFXDFLyQGHOPRGHOR
DOSURFHVRJHQHUDGRUGHORVGDWRV
Palabras clavesSDQHOHVSDFLDOGHOLWRLQJUHVR0HGHOOtQ
&ODVLÀFDFLyQJEL.&55
0DQXVFULWRUHFLELGRHOGHGLFLHPEUHGHDFHSWDGRHOGHDJRVWRGH
*  /RVDXWRUHVGHVHDPRVDJUDGHFHUDORVDVLVWHQWHVDO,9&RQJUHVRGH(FRQRPtD&RORPELDQDUHDOL]DGR
HOGHVHSWLHPEUHGHHQOD8QLYHUVLGDGGHORV$QGHV%RJRWi&RORPELDSRUVXVH[FHOHQWHV
FRPHQWDULRV/DVRSLQLRQHVH[SUHVDGDVHQHVWHGRFXPHQWRVRQUHVSRQVDELOLGDGH[FOXVLYDGHORVDX-
WRUHV\QRUHÁHMDQQHFHVDULDPHQWHORVSXQWRVGHYLVWDGHO%DQFR0XQGLDOOD8QLYHUVLGDG($),7
HO&HQWURGH,QYHVWLJDFLRQHV(FRQyPLFDV\)LQDQFLHUDV\HO,QVWLWXWRGH'HSRUWHV\5HFUHDFLyQGH
0HGHOOtQQLGHVXVGLUHFWLYRV
a  2ÀFLQDGHO(FRQRPLVWDHQ-HIHSDUD/DWLQRDPpULFD\HO&DULEH%DQFR0XQGLDO(VWDGRV8QLGRVGH
$PpULFD
b &HQWURGH,QYHVWLJDFLRQHV(FRQyPLFDV\)LQDQFLHUDV8QLYHUVLGDG($),7&RORPELD
c  ,QVWLWXWRGH'HSRUWHV\5HFUHDFLyQGH0HGHOOtQ&RORPELD
d $XWRUDSDUDFRUUHVSRQGHQFLDFJRPH]W#HDÀWHGXFR
8QLYHUVLGDG1DFLRQDO$XWyQRPDGH0p[LFR)DFXOWDGGH(FRQRPtD(VWHHVXQDUWtFXOROpen Access 
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KWWS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
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Abstract
IQWKLVVWXG\VSDWLDOLQIRUPDWLRQLVXVHGWRFRPSOHPHQWWKHDQDO\VLVWKDWFULPHPDNHV
DQHFRQRPLFWKHRU\IRFXVHGRQWKHDYDLODELOLW\RI SROLFHIRUFHDQGMXGLFLDOHIÀFLHQF\
3DUWLFXODUO\WKLVGRFXPHQWDQDO\]HVWKHUROHWKDWWKHOHYHORI SHUPDQHQWLQFRPHSOD\V
LQFULPHVLQDJHRJUDSKLFDOXQLWDQGLWVQHLJKERUVLQDGGLWLRQWRWKHUHODWLRQVKLSRI VR-
FLRHFRQRPLFFKDUDFWHULVWLFV$QH[HUFLVHWKDWZDVDSSOLHGLQWKHFRPPXQHVRI 0HGHOOLQ
FRQÀUPHGWKHLGHDWKDWDQLQFUHDVHLQSHUPDQHQWUHYHQXHVRI UHGXFHVFULPHVLQ
WKHFRPPXQHVRQDYHUDJHE\7KHHIIHFWWKLVKDVRQLWVQHLJKERUVLVVLJQLÀFDQW
DQGYDULDEOH7UDGLWLRQDOSDQHOPRGHOVXQGHUHVWLPDWHWKHUHDOLPSDFWWKDWDQLQFUHDVH
LQLQFRPHLQVRPHQHLJKERUKRRGVKDV5REXVWWHVWVVKRZWKHDFFXUDF\RI WKHUHVXOWV
DQGWKHDGHTXDF\RI WKHPRGHOGDWDJHQHUDWLQJSURFHVV
Key words6SDFHSDQHOFULPHLQFRPH0HGHOOLQ
ћѡџќёѢѐѐіңћ
Los modelos clásicos de la teoría económica del crimen plantean que el acto 
FULPLQDOREHGHFHDXQDGHFLVLyQUDFLRQDOGHOLQGLYLGXRTXHUHVXOWDGHXQDFRP-
SDUDFLyQHQWUHODXWLOLGDGHVSHUDGDGHGHOLQTXLU\HOFRVWRGHKDFHUOR%HFNHU
(KUOLFK/RFKQHU\VHFRQVWLWX\HQHQXQRGHORVSUREOHPDV
PiVVHULRVSDUDODVFLXGDGHVDOFXDOVHGHEHQHQIUHQWDUORVJREHUQDQWHV%URRNV
/RVHVWXGLRVVREUHGLVXDVLyQKDQFHQWUDGRVXDWHQFLyQHQODGLVSRQLELOL-
GDGGHIXHU]DSROLFLDO\HQODHÀFLHQFLDGHOVLVWHPDMXGLFLDOVLQHPEDUJRSRFRV
VRQORVWUDEDMRVTXHHVWXGLDQHOHIHFWRGLVXDVLYRTXHVREUHXQDXQLGDGHVSDFLDO
\VXVYHFLQRVSXHGHWHQHUHOLQJUHVR
(VWHDUWtFXORSUHWHQGHHYDOXDUHOHIHFWRGHOLQJUHVRSURPHGLRSRUWUDEDMR
VREUHORVGHOLWRVHQ0HGHOOtQWHQLHQGRHQFXHQWDTXHODVFRPXQDV\FRUUHJL-
mientos2 de la ciudad no son unidades territoriales aisladas y que entre las mismas 
HVQHFHVDULRFRQVLGHUDUUHODFLRQHVHVSDFLDOHV3DUDHOORVHSURSRQHQPRGHORVGH
GDWRVGHSDQHOHVSDFLDOTXHH[SOLTXHQHOQ~PHURWRWDOGHGHOLWRVFRPHWLGRVHQ
WpUPLQRVGHOLQJUHVRYDULDEOHVGHFRQWURO\HOHVSDFLRFRPRHOHPHQWRLPSRU-
WDQWHGHDQiOLVLV
(QODV~OWLPDVFXDWURGpFDGDV0HGHOOtQVHKDFDUDFWHUL]DGRFRPRXQDGHODV
FLXGDGHVODWLQRDPHULFDQDVTXHKDSUHVHQWDGRDOWRVQLYHOHVGHFULPLQDOLGDGFDX-
VDGRVSULQFLSDOPHQWHSRUODVHVWUXFWXUDVGHQDUFRWUiÀFR\FULPHQRUJDQL]DGR
1 6HGHÀQHFRPRFRPXQDXQDXQLGDGWHUULWRULDOFX\RQLYHOGHDJUHJDFLyQHVPD\RUDOGHEDUULRVSHUR
PHQRUDOGHPXQLFLSDOLGDG
2 6HGHÀQHFRPRFRUUHJLPLHQWRDODXQLGDGWHUULWRULDOTXHVHHQFXHQWUDHQHOiUHDUXUDOGHOPXQLFLSLR
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*DYLULD\3DJpV(VWDFLXGDGDOFDQ]yODWDVDPiVDOWDGHKRPLFLGLRVHQ
FRQPXHUWRVSRUFDGDPLOKDELWDQWHVVLHQGRFDWDORJDGDFRPROD
PiVYLROHQWDGHOPXQGRHQGLFKRDxR6LQHPEDUJRHVWDVLWXDFLyQKDFDPELDGR
SURJUHVLYDPHQWHSHUPLWLHQGRTXHHQVHSUHVHQWHXQDWDVDGHKRPLFLGLRV
SRUFDGDPLOKDELWDQWHV
1RREVWDQWHHVLPSRUWDQWHUHVDOWDUTXHHVWHIHQyPHQRGHODYLROHQFLDHQ
&RORPELDKDVLGRVLPLODUDOFDVRPH[LFDQRGRQGHHOFULPHQVHSDUHFHHQSDUWH
DORTXHYLYLy&RORPELDGXUDQWHODJXHUUDGHORVFiUWHOHVGHGURJDHQODGpFDGD
GHORVQRYHQWDGDGDVVXVUDtFHVFRPXQHVGHQDUFRWUiÀFRTXHSRVWHULRUPHQWHVH
FRQIRUPDHQFULPHQRUJDQL]DGRSUHVHQWDQGRDPERVSDtVHVLQVWLWXFLRQHVGpELOHV
\XQDOWRQLYHOGHFRUUXSFLyQ
&DEUDO0ROOLFN\6DXFHGRPHQFLRQDQFyPRVHKDLQFUHPHQWDGRHOHV-
WXGLRGHODXPHQWRGHODYLROHQFLDHQ0p[LFRDQLYHOGHHYLGHQFLDGHFLXGDGRGH
HVWDGRVSRQLHQGRFRPRHMHPSORD)ORUHV\5RGUtJXH]2UHJJLDTXLHQHV
UHDOL]DQXQDQiOLVLVXVDQGRFRPRPDUFRGHUHIHUHQFLDXQHVWXGLRHVSDFLDODQLYHO
GHPXQLFLSDOLGDGHVEXVFDQGRH[SOLFDUODWDVDGHKRPLFLGLRVFRQWURODQGRSRU
LQHTXLGDGGHVHPSOHRMXYHQLOLQJUHVR\RWURVIDFWRUHV
'HHVWDPDQHUD)ORUHV\5RGUtJXH]2UHJJLDDVtFRPRHVWHDUWtFXOR
WLHQHQHQFRQVLGHUDFLyQHIHFWRVHVSDFLDOHVSDUDUHDOL]DUHODQiOLVLVGHOFDVRPH[L-
FDQRGDGRTXHVHHYLGHQFLDXQDKHWHURJHQHLGDGHQHOWHUULWRULRTXHKDFHSUHFLVR
HOHVWXGLRWRPDQGRHQFXHQWDDVSHFWRVJHRJUiÀFRVGHELGRDODGLVWULEXFLyQGHO
FULPHQHQXQWHUULWRULRHVSHFtÀFR
(ODUWtFXORHVWiGLYLGLGRHQVHLVVHFFLRQHVLQFOX\HQGRODSUHVHQWHLQWURGXF-
FLyQ/DVHJXQGDSDUWHSUHVHQWDHOPDUFRWHyULFR3RVWHULRUPHQWHHQODWHUFHUD
VHPXHVWUDODPHWRGRORJtDXVDGDSDUDHOSURFHVRGHHVWLPDFLyQ3DUDFRQWLQXDU
HQODFXDUWDVHFFLyQVHGHVFULEHQORVGDWRV\VHH[KLEHQORVSULQFLSDOHVKHFKRV
HVWLOL]DGRV/RVUHVXOWDGRVGHORVPRGHORVHFRQRPpWULFRV\ODVSUXHEDVGHUR-
EXVWH]VHSUHVHQWDQHQODTXLQWDVHFFLyQ)LQDOPHQWHVHH[SRQHXQDVHFFLyQ
GHFRQFOXVLRQHV
юџѐќȱѡђңџіѐќ
(O DQiOLVLV HFRQyPLFR GHO FULPHQ LQLFLD VX SURFHVR GH IRUPDOL]DFLyQ FRQ
%HFNHUTXLHQSODQWHDTXHODLQYHUVLyQHVWDWDOHQIXHU]DSROLFLDOLQÁX\H
GLUHFWDPHQWHHQODGLVPLQXFLyQGHODFULPLQDOLGDG6XDUJXPHQWRPXHVWUDTXH
PD\RUFHOHULGDG\VHYHULGDGHQODVSHQDVKDFHQGXGDUDOLQGLYLGXRDOPRPHQWR
GHFRPHWHUXQFULPHQ
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3RUVXSDUWH(KUOLFK SODQWHDTXHHO LQGLYLGXRWLHQH ODSRVLELOLGDG
GHSDUWLFLSDUHQGRVDFWLYLGDGHVGHPHUFDGRODOHJDO\ODLOHJDO(QHVHVHQWLGR
FRPSDUDHOWLHPSR\ORVUHQGLPLHQWRVTXHLQYLHUWHHOLQGLYLGXRHQODVDFWLYLGDGHV
OHJDOHVHLOHJDOHV3DUDTXHXQDSHUVRQDDFW~HLOHJDOPHQWHVHUiVXÀFLHQWHTXHHO
EHQHÀFLRPDUJLQDOHVSHUDGRGHOGHOLWRVXSHUHDOYDORUPDUJLQDOHVSHUDGRGHO
FDVWLJR
(QODLQYHVWLJDFLyQVREUHODVFDXVDVGHODDFWLYLGDGFULPLQDO/HYLWW
\6SHOPDQUHODFLRQDQORVDVHVLQDWRVFRQDUUHVWRVFRQGHQDVSULVLRQHV\
FRQGLFLRQHV VRFLRHFRQyPLFDV IXQGDPHQWDOHVSDUD H[SOLFDU DOJXQRVGHWHUPL-
QDQWHVGHODYLROHQFLD(VWXGLRVFRPRORVGH%D\OH\\7DNHOL\*QVR\
OHRWRUJDQPD\RUUHVSRQVDELOLGDGDIDFWRUHVVRFLDOHV\DPELHQWDOHVGHO
WHUULWRULRSREUH]DGHVLJXDOGDGKiELWDWXUEDQRPLJUDFLyQHQWUHRWUDVTXHD
ODPLVPDSUHVHQFLDSROLFLDO
(QHVWDSHUVSHFWLYD)UHHPDQ\/RFKQHUPXHVWUDQTXHORVDFWRV
FULPLQDOHVJXDUGDQXQDUHODFLyQGLUHFWDFRQIHQyPHQRVGHGHOLQFXHQFLDMXYHQLO
\EDMRVQLYHOHVGHHVFRODULGDG'HHVDPLVPDPDQHUDHODQDOIDEHWLVPRWDPELpQ
UHVXOWDGHWHUPLQDQWH\KDFHQHFHVDULRLQFUHPHQWDUORVQLYHOHVHGXFDWLYRVGHOD
SREODFLyQ$OFDQ\úDKLQ
/DHYLGHQFLDHQFXDQWRDLQJUHVRVPXHVWUDTXHEDMRVQLYHOHVGHHVWRVVRQ
XQDFDXVDGHODGHOLQFXHQFLD(QHOHVWXGLRGH)OHLVKHUSVHHVWLPD
TXHHQiUHDVGHH[WUHPDGHOLQFXHQFLDXQLQFUHPHQWRGHXQHQORVLQJUHVRV
SXHGHFDXVDUXQDGLVPLQXFLyQGHHQODWDVDGHGHOLWRV3RUVXSDUWH+LSS
\HQFXHQWUDTXHODVHJUHJDFLyQHFRQyPLFD\ODVGHVLJXDOGDGHVHQ
HOLQJUHVRHOHYDQODVWDVDVGHFULPLQDOLGDGHQODVFLXGDGHVFRQKHWHURJHQHLGDG
pWQLFD6RXWK\&KRHWDPELpQHYDO~DQODVGHVLJXDOGDGHVHQHOLQ-
JUHVR\HQFXHQWUDQHIHFWRVVREUHORVGHOLWRVGLIHUHQWHVHQHOFRUWR\ODUJRSOD]R
'DKOEHUJ\*XVWDYVVRQSODQWHDQODLPSRUWDQFLDGHXWLOL]DUYDULDEOHV
GHLQJUHVRVSHUPDQHQWHV\QRWUDQVLWRULRVGHELGRDTXHGHVLJXDOGDGHVHQORVSUL-
PHURVJHQHUDQXQHIHFWRSRVLWLYR\VLJQLÀFDWLYRVREUHHOWRWDOGHGHOLWRVPLHQWUDV
TXHXQDXPHQWRGHODGHVLJXDOGDGHQHOLQJUHVRWUDQVLWRULRQRWLHQHQLQJXQD
YDULDFLyQVLJQLÀFDWLYDHQFXDOTXLHUWLSRGHGHOLWR
(VDVtFRPRHQHVWHDUWtFXORVHGLVFXWHQWUHVDVSHFWRVFRPSOHPHQWDULRVGH
ODUHODFLyQHQWUHORVIDFWRUHVHFRQyPLFRV\HOGHOLWRORVQLYHOHVGHLQJUHVROD
GHVLJXDOGDGGHOLQJUHVR\HOGHVHPSOHR$ERUGDQGRSULPHURHOWHPDGHGHVHP-
SOHR)ORUHV\5RGUtJXH]2UHJJLDDUJXPHQWDQTXHODWDVDGHGHVHPSOHR
MXYHQLOHVXQDYDULDEOHTXHSXHGHVHUGHWHUPLQDQWHGHXQLQFUHPHQWRGHORV
KRPLFLGLRVVLVHFRQVLGHUDTXHODIDOWDGHRSRUWXQLGDGHVSXHGHVHUDWUDFWLYDSDUD
 Efecto de los ingresos permanentes sobre el delito        119
HOFULPHQ/RVDXWRUHVWDPELpQHQFXHQWUDQTXHODLQHTXLGDGGHOLQJUHVRDQLYHO
GHPXQLFLSDOLGDGDIHFWDSRVLWLYDPHQWHORVKRPLFLGLRVDGHPiVGHDXPHQWRVHQ
ODVWDVDVGHKRPLFLGLRVHQWRGDVODVXQLGDGHVJHRJUiÀFDVYHFLQDVGHODPXHVWUD
(OLQJUHVRSRUVXSDUWHKDVLGRIXQGDPHQWDOGHVGHFRPLHQ]RVGHODWHRUtD
GHOFULPHQSDUDHQWHQGHUODUDFLRQDOLGDGFRVWREHQHÀFLRTXHKDFHHOGHOLQFXHQWH
al analizar el costo de oportunidad de cometer el delito versusQRKDFHUOR6LQ
HPEDUJRDGHPiVGHOLQJUHVRODOLWHUDWXUDDERUGDODSUREOHPiWLFDGHOFULPHQ
GHVGHODSHUVSHFWLYDGHODGHVLJXDOGDG
(VSHFtÀFDPHQWHSDUD$PpULFD/DWLQDRWURVHVWXGLRVFRPRHOGH)DMQ]\OEHU
/HGHUPDQ\/RD\]DHQFXHQWUDQTXHXQDXPHQWRHQODLQHTXLGDGHQHO
LQJUHVRDXPHQWDODWDVDGHFULPHQ\TXHODLQHUFLDFULPLQDOKLVWRULDGHOLFWLYD
GHOWHUULWRULRHVVLJQLÀFDWLYDWDPELpQDUJXPHQWDQGRFyPRWDQWRORVHVWXGLRV
teóricos como empíricos consideran el papel de tres tipos de condiciones so-
FLDOHVSDUDGHWHUPLQDUODLQFLGHQFLDGHODDFWLYLGDGFULPLQDOLQJUHVRSURPHGLR
GHODVFRPXQLGDGHVLQYROXFUDGDVHOSDWUyQGHODGLVWULEXFLyQGHOLQJUHVR\HO
QLYHOGHHGXFDFLyQ
(QFXDQWRDORVGHOLWRVGHLQWHUpVGHHVWHDUWtFXORKRPLFLGLRV\DVDOWRVKXUWR
+VLHK\3XJKHQFXHQWUDQTXHHVWRVFUtPHQHVHVWiQFHUFDQDPHQWHPiVDVR-
FLDGRVFRQODSREUH]D\ODGHVLJXDOGDGGHOLQJUHVRTXHRWURVFRPRHOVHFXHVWUR
'HOPLVPRPRGR%ULFHxR/HyQ9LOODYHFHV\&RQFKD(DVWPDQKDOODQ
SDUDORVSDtVHVODWLQRDPHULFDQRVTXHORVIDFWRUHVUHODFLRQDGRVFRQODYLROHQFLD
LQFOX\HQ LQHTXLGDG VRFLDO UH]DJR HQRSRUWXQLGDGHVGH HPSOHR VHJUHJDFLyQ
XUEDQDPHUFDGRGHGURJDORFDOHVHQWUHRWURV
3DUDHOFDVRGH0HGHOOtQ0HGLQD3RVVR\7DPD\RLGHQWLÀFDQDOJXQDV
FDUDFWHUtVWLFDVJHQHUDOHVGHODYLROHQFLDHQODFLXGDG\ORVSULQFLSDOHVFRVWRVTXH
HVWHIHQyPHQRUHSUHVHQWDSDUDODSROtWLFDS~EOLFD3RUVXSDUWH0DUWLQ
KDFHXQDQiOLVLVGHODFRQGLFLyQGHYLROHQFLDPDÀD\FULPLQDOLGDGHQODFLXGDG
GXUDQWHHOSHULRGR(VWD LQYHVWLJDFLyQUHIHUHQFLDXQSHULRGRTXH
SXHGHHQPDUFDUVHHQWUHHQHOFXDOJUXSRVDUPDGRVLOHJDOHVEDMROD
GLUHFFLyQGH'LHJR)HUQDQGR0XULOOR%HMDUDQRDOLDV´'RQ%HUQDµHMHUFtDQ
DFWLYLGDGHVTXHUHGXQGDEDQHQXQDPHMRUDHQ ODVHJXULGDGGH0HGHOOtQTXH
DOJXQRVFRPR0DUWLQDWULEX\HQDXQDJREHUQDELOLGDGJDUDQWL]DGDSRU
GLFKRFDEHFLOOD´GRQEHUQDELOLGDGµ\DORVHVIXHU]RVLQVWLWXFLRQDOHVSDUDDWHQGHU
DORVGHVPRYLOL]DGRV3
3 (QGLFLHPEUHGHVHGHVPRYLOL]DHO%ORTXH&DFLTXH1XWLEDUD\HQORKDFHHO%ORTXH+pURHV
GH7RORYi$PERVJUXSRVUHODFLRQDGRVFRQORVFUtPHQHVHQ$QWLRTXLD\ODFLXGDGGH0HGHOOtQ
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(VWHKHFKRHVWiEDVWDQWHUHODFLRQDGRFRQODVFRQFHSFLRQHVQHRLQVWLWXFLRQD-
OLVWDVYLQFXODGDVFRQHOFRQÁLFWR\ODYLROHQFLD5HVWUHSRH[SOLFDTXHHO
FRQÁLFWRQRUPDOPHQWHDFRPSDxDGRGHDFWRVFULPLQDOHVVHSXHGHFRPSUHQGHU
GHVGHODIDOWDGHODVLQVWLWXFLRQHVODDXVHQFLDGHXQRUGHQDPLHQWRMXUtGLFR\OD
SUHHPLQHQFLDGHORVFRPSRUWDPLHQWRVLQGHELGRVGHODVRFLHGDGDVSHFWRVTXH
LQGLVFXWLEOHPHQWHKDQWHQLGROXJDUHQ&RORPELD8QDIDOODLQVWLWXFLRQDOHQOD
WRPDGHGHFLVLRQHVVRFLDOHVGHHVWHWLSRDJXGL]DODLQHUFLDGHODYLROHQFLDKDFLpQ-
GRODSUHYDOHFHUGXUDQWHGpFDGDV$UURZ.QLJKWWUDWDGHH[SOLFDU
ORVHIHFWRVGHODVLQVWLWXFLRQHVHQODYLGDVRFLDOFRQFHQWUiQGRVHHQODUHODFLyQ
entre la acción racional y las restricciones institucionales; lo anterior en línea al 
QXHYRLQVWLWXFLRQDOLVPRSHUVSHFWLYDTXHPDQWLHQHODLGHDGHODLPSRUWDQFLDGH
ODVUHJODVOHJDOHV\VXUHODFLyQFRQHORUGHQSULYDGR:LOOLDPVRQ
3DUDUHODFLRQDUHODQiOLVLVHFRQyPLFRGHOFULPHQ%HFNHU(KUOLFK
HWF\ODWHRUtDLQVWLWXFLRQDOLVWD&DUQLVLQVSLUiQGRVHHVSHFLDOPHQWHHQ
ODVLGHDVGH&RDVHVRVWLHQHTXHHQDPEDVSHUVSHFWLYDVORVREMHWLYRVGH
XQDVRFLHGDGVRQPD[LPL]DUODSURGXFFLyQGDGRVXQRVQLYHOHVGHIDFWRUHVVL
VHWLHQHHQFXHQWDTXHXQGHOLWRHVFRQVLGHUDGRXQHIHFWRSHUMXGLFLDOFXDQGR
ORVFRVWRVVRFLDOHVDVRFLDGRVVRQPD\RUHVTXHODVJDQDQFLDV
(QWpUPLQRVPHWRGROyJLFRVHVSHFtÀFDPHQWHGHHFRQRPHWUtDHVSDFLDOHOWUD 
EDMRGH0HQH]HV6LOYHLUD1HWR\5DWWRQDSOLFDQPRGHORVGHUHJUHVLyQ
FRQUH]DJRHVSDFLDOHQORVGHOLWRVYLROHQWRVYDULDEOHGHSHQGLHQWH\FRQFOX\HQ
TXHODGHVLJXDOGDGDXPHQWDORVQLYHOHVGHKRPLFLGLRVSRUXQHIHFWRLQGLUHFWRVLQ
HPEDUJRGHELGRDODUHODFLyQHVSDFLDOHQWUHORVEDUULRVHVWHHIHFWRHVPLWLJDGR
SRUHOGLUHFWR6FRU]DIDYH\6RDUHVSUHDOL]DQHOFiOFXORGHODHODVWL-
FLGDGGHODGHVLJXDOGDGSRULQJUHVRVSHUPDQHQWHVHQGHOLWRVSULQFLSDOPHQWH
DODSURSLHGDGSDUDORVPXQLFLSLRVGHOHVWDGRGH6mR3DXORHQFRQWUDQGRTXH
pVWDDVFLHQGHD
(QOtQHDFRQODPHWRGRORJtD\ODUHOHYDQFLDGHODQiOLVLVHVSDFLDORWURVDXWRUHV
UHVDOWDQODVGLIHUHQFLDVWHUULWRULDOHVGHOFULPHQHQ0p[LFRSRUORTXHHOHVSDFLR
HVLPSRUWDQWHVHDFXDOVHDHOHQIRTXHTXHVHOHGpDODH[SOLFDFLyQGHODYLROHQFLD
(VDVtFRPRVHHQFXHQWUDHQODOLWHUDWXUDD$OEXTXHUTXHHVWXGLDQGRODV
FLXGDGHVKHUPDQDVHQWUH0p[LFR\(VWDGRV8QLGRVFRQFOX\HQGRTXHODWDVDGH
KRPLFLGLRVHVIXQGDPHQWDOPHQWHGLIHUHQWHHQFRQWUDQGRTXHFXDQGRDXPHQWDQ
ORVKRPLFLGLRVHQXQDVFLXGDGHVIURQWHUL]DVPH[LFDQDVORVPLVPRVWLHQGHQD 
GLVPLQXLUHQRWUDVFLXGDGHVWDPELpQHQODIURQWHUDH[LVWLHQGRSRUHQGHXQFRP-
SRQHQWHHVSDFLDOTXHQRVHSXHGHGHVFRQRFHU$GHPiVHOHVWXGLRGH)ORUHV\
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5RGUtJXH]2UHJJLDTXLHQHVXVDQGRFRPRPDUFRGHUHIHUHQFLDXQDQiOLVLV
HVSDFLDODQLYHOGHPXQLFLSDOLGDGHVH[SOLFDODWDVDGHKRPLFLGLRVFRQWURODQGR
SRULQHTXLGDGGHVHPSOHRMXYHQLOLQJUHVRHQWUHRWURVIDFWRUHV
3DQ:LGQHU\(QRPRWRXWLOL]DQDQiOLVLVHVSDFLDOSDUDHQFRQWUDUXQD
UHODFLyQSRVLWLYDHQWUHHOFUHFLPLHQWRGHOSURGXFWRLQWHUQREUXWRPIB) per cá-
SLWDSDUDORVHVWDGRVPH[LFDQRV\HOFUHFLPLHQWRGHORVHVWDGRVYHFLQRV\XQD
UHODFLyQQHJDWLYDFRQHOFULPHQHQORVHVWDGRVYHFLQRV3DUD%UDVLO'H/LPDet 
al.LQYHVWLJDQODDVRFLDFLyQHQWUHORVtQGLFHVGHKRPLFLGLRV\YDULDEOHV
VRFLRHFRQyPLFDVWHQLHQGRHQFXHQWDHOOXJDUHVSDFLDOGHORVLQGLFDGRUHV3DUD
HVWHFDVRODVYDULDEOHVLQGHSHQGLHQWHVWHQLGDVHQFXHQWDIXHURQHOtQGLFHGH*LQL
XQtQGLFHGHFRQGLFLRQHVGHYLGDLQJUHVRGHODIDPLOLDSHUFiSLWDLQJUHVRSUR-
PHGLRGHODFDEH]DGHIDPLOLDWDVDGHSREUH]DWDVDGHDQDOIDEHWLVPR\GHQVLGDG
GHPRJUiÀFDXWLOL]DQGRDQiOLVLV HVSDFLDO FRQ ORV VLJXLHQWHVPRGHORVSUXHED
GHDXWRFRUUHODFLyQHVSDFLDOGHWHUPLQDGDSRUHO ÌQGLFHGH0RUDQ ,0RUDQ
UHJUHVLyQOLQHDOP~OWLSOHPRGHORGHUHJUHVLyQHVSDFLDOSAR\PRGHORDGLWLYR
JHQHUDOL]DGRSDUDODGHWHFFLyQGHWHQGHQFLDHVSDFLDOLOESS
ђѡќёќљќєҌю
(VWHHVWXGLRFRQVLGHUDTXHHOLQJUHVRSURPHGLRSHUPDQHQWHGHORVKRJDUHV\OD
XELFDFLyQJHRJUiÀFDGHODVXQLGDGHVWHUULWRULDOHVDVtFRPRODLQWHUDFFLyQHQWUH
ODVPLVPDVWLHQHQXQHIHFWRUHSUHVHQWDWLYRVREUHORVGHOLWRVYLROHQWRV,QWUR-
GXFLHQGRHQODPHWRGRORJtDFRPSRQHQWHVHVSDFLDOHVVHSXHGHGHPRVWUDUTXHOD
UHODFLyQLQJUHVRGHOLWRVGLÀHUHGHSHQGLHQGRGHODXQLGDGREMHWRGHLQWHUYHQFLyQ
Sea yit HOYDORUGHODYDULDEOHGHSHQGLHQWHHQODXQLGDGWHUULWRULDOi y el tiempo 
tHVGHFLU
yit = f(i,t) >@
la teoría económica permite proponer la forma funcional: 
yit = f(i,t, variables estructurales, variables de control) >@
TXHSXHGHVHUHVWLPDGDXWLOL]DQGRODPHWRGRORJtDWUDGLFLRQDOGHGDWRVGHSDQHO
en la cual:
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yit = EXit + uit >@
uit = Di + vit, vit: ruido blanco >@
6LQHPEDUJRSDUDHVWHWUDEDMRVHFRQVLGHUDHOHVSDFLRFRPRXQHOHPHQWRIXQ-
GDPHQWDOSDUDODH[SOLFDFLyQGHPXFKRVIHQyPHQRV\SRUWDQWRVXLQIRUPDFLyQ
SXHGHVHUUHFRJLGDHQXQDPDWUL]FXDGUDGDGHQRPLQDGDGHFRQWLJLGDGHVSDFLDO
y que tradicionalmente se representa por W/RVPRGHORVGHGDWRVGHSDQHO
espacial utilizan la matriz W\VXHVSHFLÀFDFLyQHV(OKRUVW
yit = UWyit + EXit + GWXit + uit >@
uit = OWuit + Hit, Hit: ruido blanco >@
6LVHLPSRQHQUHVWULFFLRQHVVREUHDOJXQRVGHORVSDUiPHWURVVHREWLHQHQ
1) SARPRGHORFRQUH]DJRHVSDFLDOHQODYDULDEOHGHSHQGLHQWH(QHVWHVHFRQ-
sidera:
G = O = 0 >@
5HHPSOD]DQGRHQODVHFXDFLRQHV>@\>@VHREWLHQH
yit = UWyit + EXit + Hit >@
%DMRHVWRVVXSXHVWRVODUHODFLyQHVSDFLDOVHGDGLUHFWDPHQWHSRUODSUHVHQFLDGH
ODYDULDEOHHQGyJHQDUH]DJDGDPLHQWUDVTXHQRVHFRQVLGHUDODUHODFLyQGLUHFWD
HQWUHODVFDUDFWHUtVWLFDVSURSLDVGHODVYHFLQDVFRQODYDULDEOHHQGyJHQDG 
2) SEMPRGHORFRQUH]DJRHVSDFLDOHQHOWpUPLQRGHHUURU6HVXSRQH
U = G = 0 >@
(VWRGDFRPRUHVXOWDGR
yit = EXit + uit >@
uit = OWuit + Hit >@
(QHVWHPRGHORODUHODFLyQHVSDFLDOVHGDSRUPHGLRGHOGHQRPLQDGRFRQWDJLR
GRQGHORVFKRTXHVH[yJHQRVVHSURSDJDQHQWUHODVXQLGDGHVYHFLQDV
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3) SARARPRGHORFRQUH]DJRHVSDFLDOHQODYDULDEOHGHSHQGLHQWH\HQHOWpUPLQR
GHHUURU$VXPHTXH
G = 0 >@
Sustituyendo:
yit = UWyit + EXit + uit >@
uit = OWuit + Hit >@
(OVXSXHVWRHQODHFXDFLyQ>@HVWDEOHFHTXHODUHODFLyQHVSDFLDOVHSUHVHQWD
por dos mecanismos: el primero se da por medio de la relación directa entre 
ODYDULDEOHHQGyJHQD\VXUH]DJRHVSDFLDO\HOVHJXQGRSRUFKRTXHVDOHDWRULRV
HQODVXQLGDGHVYHFLQDVORVFXDOHVWLHQHQXQHIHFWRFRQWDJLRVREUHODXQLGDGi
0RGHORGH'XUELQ5H]DJRHVSDFLDOHQODYDULDEOHGHSHQGLHQWH\HQODVLQ-
GHSHQGLHQWHV6XSRQHTXH
O = 0 >@
/XHJR
yit = UWyit + EXit + GWXit + Hit >@
(VWHPRGHORDGLIHUHQFLDGHODQWHULRUSODQWHDTXHVtH[LVWHXQDUHODFLyQHVSDFLDO
FRQODVFDUDFWHUtVWLFDVLQGLYLGXDOHVGHFDGDXQDGHODVXQLGDGHVYHFLQDV6LQHP-
EDUJRQRSODQWHDUHODFLyQHVSDFLDOHQHOWpUPLQRGHOHUURU6HJ~QHVWHHQIRTXH
ORVFKRTXHVHVSDFLDOHVVHSURSDJDQ\JHQHUDQDWUDYpVGHLQWHUYHQFLRQHVVREUH
ODVYDULDEOHVH[SOLFDWLYDVGHLQWHUpV
/DGHFLVLyQHVWDGtVWLFDVREUHFXiOPRGHORHOHJLUHQWUHODVGLIHUHQWHVDOWHUQDWLYDV
UHTXLHUHGHFRQWUDVWHVGHKLSyWHVLVTXHHYDO~HQODUHODFLyQH[LVWHQWHHQWUHFDGD
XQDGHODVRSFLRQHV\FyPRGHVGHXQDGHHOODVHVSRVLEOHUHFRJHUDGHFXDGDPHQWH
HOSURFHVRJHQHUDGRUGHORVGDWRV(OSURFHVRFRQVLVWHHQSDUWLUGHOPRGHOR
PiVFRPSOHMR'XUELQ\REVHUYDUVLORVGHPiVPRGHORVEULQGDQDOPHQRVOD
misma información para después determinar qué tan probable es que el primero 
UHSUHVHQWHDOPRGHOR'XUELQ(QHVWHFDVRODVWUHVSUXHEDVSDUDODVHOHFFLyQ
GHOPRGHORVHHQFXHQWUDQHQHOFXDGUR
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Cuadro 1
Pruebas estadísticas para la selección del modelo espacial
Prueba Ѡюџ Ѡђњ Ѡюџюџ

àȱ
nula G = 0 G = –UE
Ѡюџюџ se puede 
representar mediante 
ȱȱ

àȱ
alternativa GȱƾȱŖ GȱƾȱȮUE
Ѡюџюџ no se puede 
representar mediante 
ȱȱ
Estadístico 
de prueba
Prueba lineal 
de Wald 
ǻàȱǼ
Prueba no lineal
de Wald
ǻàȱǼ
ȱȱ£àȱ
de verosimilitud 
ǻàȱ
chi-cuadrado)
àȱȱ
£ ǻǼȱǀȱD ǻǼȱǀȱD ǻȬǼȱǀȱD
à
ȱàȱȱ
verdadera el modelo 
adecuado es Ѡюџǲ bajo 
àȱȱ
verdadera el modelo 
ȱȱ
ȱàȱȱ
verdadera el modelo 
ȱȱǲȱ
ȱàȱ
alternativa verdadera
 el modelo es Ѡђњ 
Ĵǰ Hughes
¢ȱǰȱŘŖŗřǼ
ȱàȱȱ
verdadera el modelo 
ȱȱǲȱ
ȱàȱ
alternativa verdadera 
el modelo es Ѡюџюџ 
ǻȱ¢ȱȬǰȱŘŖŗřǼ
Ǳȱàȱȱȱǯ
юѠќȱёђȱюѝљіѐюѐіңћǱȱђёђљљҌћ
0HGHOOtQHVWiGLYLGLGDHQFRPXQDV\FRUUHJLPLHQWRVYpDVHHOPDSD
GRQGHODVFRPXQDVVRQHQWpUPLQRVJHQHUDOHVODVDVRFLDGDVDOD]RQDXUEDQDGHOD
FLXGDGPLHQWUDVORVFRUUHJLPLHQWRVDOD]RQDUXUDO(ODQiOLVLVGHODFULPLQDOLGDG
en Medellín debe considerar las características socioeconómicas propias de cada 
FRPXQDTXHVRQIXQGDPHQWDOHVSDUDH[SOLFDUQRVyORHOFRPSRUWDPLHQWRGHORV
KRPLFLGLRV\KXUWRVHQODFLXGDGVLQRWDPELpQGHODVWHQGHQFLDVGHOLQFXHQFLDOHV
\FyPRVHLQWHUUHODFLRQDQWRGRVHVWRVHQODVGLIHUHQWHVXQLGDGHVJHRJUiÀFDV
Datos
/DEDVHGHGDWRVTXHVHXWLOL]DFRQWLHQHLQIRUPDFLyQGHODVVLJXLHQWHVLQVWLWX-
FLRQHV,QVWLWXWR1DFLRQDOGH0HGLFLQD/HJDOINML6HFFLRQDOGH,QYHVWLJDFLyQ
&ULPLQDO6LMLQGHOD3ROLFtD1DFLRQDOGH&RORPELD&HQWUR7pFQLFRGH,QYHV-
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WLJDFLyQGHOD)LVFDOtDCTISistema de Información para la Seguridad y Convivencia de 
MedellínSISCGHOD6HFUHWDUtDGH6HJXULGDGGHOD$OFDOGtDGH0HGHOOtQ Encuesta 
de Calidad de Vida de Medellín; Plan de Desarrollo de Medellín 2012-2015: “Medellín 
un hogar para la vida” GHODGHOD$OFDOGtDGH0HGHOOtQ, y la sección de estadísticas 
WHUULWRULDOHVGHOD$OFDOGtDGH0HGHOOtQ
ęàȱȱ
lnDit ORJDULWPRQDWXUDOGH ORVGHOLWRVYLROHQWRVFRPHWLGRVSRUFDGD
habitantes en la comuna iHQHODxRt/RVGHOLWRVYLROHQWRVVRQFRQVLGHUDGRV
FRPRHODJUHJDGRGHORVKRPLFLGLRV\ORVKXUWRVUHSRUWDGRV4
ln(Ingresoit)ORJDULWPRQDWXUDOGHOLQJUHVRSURPHGLRPHQVXDOGHOKRJDUSRU
WUDEDMRHQODFRPXQDiHQHODxRt6HFRQVLGHUDHQWRQFHVTXHpVWHHVHOLQJUHVR
SHUPDQHQWHSURPHGLRGHXQKRJDUVRODPHQWHLQFOX\HORVLQJUHVRVSRUDFWLYL-
GDGHVODERUDOHV$SDUWLUGHHVWDVHFFLyQFXDOTXLHUDOXVLyQDLQJUHVRVSDUDHVWH
FDVRGHHVWXGLRVHUHÀHUHDORVLQJUHVRVFRQVLGHUDGRVSHUPDQHQWHV
4  6HKDFHHOHVWXGLRVREUHHODJUHJDGRGHGHOLWRVYLROHQWRVSDUDSRGHUFRPSDUDUODVFRQFOXVLRQHVFRQ
RWURVDUWtFXORVUHODFLRQDGRV6SHOPDQ'DKOEHUJ\*XVWDYVVRQ6FRU]DIDYH\6RDUHV
Mapa 1
àȱÇȱȱȱȱÇ
Ǳȱàȱȱȱǯ
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DummyYDULDEOHTXHWRPDHOYDORUGHVLHODxRHVWiHQWUH\6H
IXQGDPHQWDHQHOFRPSRUWDPLHQWRSDUWLFXODUGHORVGHOLWRVGXUDQWHHVWRVDxRV
SDUDFDSWXUDUHOIHQyPHQRFRQRFLGRFRPR´GRQEHUQDELOLGDGµ\FHURHQFXDO-
TXLHURWURFDVR
HombresitSRUFHQWDMHGHKRPEUHVHQODFRPXQDi HQHODxRt
PensionesitSRUFHQWDMHGHSHUVRQDVDÀOLDGDVDXQVLVWHPDGHSHQVLRQHVHQOD
comuna i HQHODxRt
ICVitÌQGLFHGH&DOLGDGGH9LGDGHODFRPXQDi HQHODxRt
DummyPIBYDULDEOHTXHWRPDHOYDORUGHVLHOLQJUHVRSURPHGLRSRUWUDEDMR
mensual es menor que el PIB per cápita mensual de la ciudad; cero en cualquier 
RWURFDVR
AnalfabetasitSRUFHQWDMHGHSHUVRQDVDQDOIDEHWDVHQODFRPXQDi HQHODxRt
EducSuperioritQ~PHURGHSHUVRQDVTXHHVWXGLDQXQSURJUDPDWpFQLFRWHFQR-
OyJLFRGHSUHJUDGRRSRVJUDGRSRQGHUDGRSRUODSDUWLFLSDFLyQGHODFRPXQD
en el total de la población; para la comuna i HQHODxRt
WilnDitUH]DJRHVSDFLDOGHOORJDULWPRGHORVGHOLWRVHVGHFLUHOQLYHOGHGHOLWRV
GHODVFRPXQDVYHFLQDVDiHQHODxRt
Wiln(Ingresoit)QLYHOGHLQJUHVRVSURPHGLRVODERUDOHVGHORVKRJDUHVHQODV
FRPXQDVYHFLQDVGHiHQHODxRt
WiHombresitSRUFHQWDMHGHKRPEUHVHQODVFRPXQDVYHFLQDVGHi HQHODxRt
WiAnalfabetasitSRUFHQWDMHGHDQDOIDEHWDVGHODVFRPXQDVYHFLQDVGHi en el 
DxRt
WiuitUH]DJRHVSDFLDOHQHOWpUPLQRGHOHUURUVXH[LVWHQFLDJDUDQWL]DTXHORV
FKRTXHVTXHRFXUUHQHQXQDFRPXQDYHFLQDGHiLQPHGLDWDPHQWHVHSURSDJDQDi
HitHVWiGHÀQLGRFRPRHOHUURUHVWRFiVWLFR
(OLQJUHVRSURPHGLRSRUWUDEDMRSDUDFDGDXQDGHODVFRPXQDVVHFDOFXODD
partir de las Encuestas de Calidad de VidaGHODFLXGDG$GLFLRQDOPHQWHOD$OFDO-
día de Medellín proporciona una estimación del PIBGHODFLXGDGGHODFXDOVH
puede obtener el PIBSHUFiSLWDGH0HGHOOtQ$SDUWLUGHWRGDHVWDLQIRUPDFLyQ 
VHSXHGHFRQVWUXLUODYDULDEOHDummyPIBTXHEiVLFDPHQWHPXHVWUDVLHOLQ-
JUHVRSHUPDQHQWHSURPHGLRPHQVXDOHQXQDFRPXQDHVPD\RURPHQRUTXH
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el PIBSHUFiSLWDGHODFLXGDGDPERVQ~PHURVFRPSDUDGRVHQXQDIUHFXHQFLD
PHQVXDO(OREMHWLYRGHHVWDYDULDEOHHVLGHQWLÀFDUODV]RQDVGHODFLXGDGHFR-
QyPLFDPHQWHPiVYXOQHUDEOHV
(QODPDWUL]FXDGUDGDGDGDSRUW GHWDPDxRnunGRQGHnVRQODVFR-
PXQDV\ORVFRUUHJLPLHQWRVGHODFLXGDGHOFULWHULRGHUHODFLyQHVSDFLDOHQWUH
ODVXQLGDGHVJHRJUiÀFDVHVHOGHIURQWHUDFRQRFLGDFRPRPDWUL]GHFRQWLJLGDG
GHELGRDODHVWUXFWXUDVRFLDO\JHRJUiÀFDSURSLDGHODVXQLGDGHVDGPLQLVWUDWLYDV
GHODFLXGDG3RUXQODGRJHRJUiÀFDPHQWHVRQXQLGDGHVWHUULWRULDOHVDPSOLDV
FX\DUHODFLyQFRQVXVYHFLQDVHVIXQGDPHQWDOGDGRTXHODPD\RUtDGHHOODVQR
WLHQHPiVGHWUHVRFXDWURYHFLQDV3RURWURODGRFDGDFRPXQDWLHQHXQSODQ
GHGHVDUUROOR\SURJUDPDVVRFLDOHVH[FOXVLYRVORTXHODVFRQYLHUWHHQREMHWR
GHVHDEOHGHLQWHUYHQFLyQSDUDODSROtWLFDS~EOLFD'HHVWDPDQHUDORVKRPL-
FLGLRV\KXUWRVGHFDGDXQLGDGJHRJUiÀFDSXHGHQDIHFWDUODVXQLGDGHVYHFLQDV
VLHPSUH\FXDQGRHVWDVHVWpQPiVFHUFDGHODXQLGDGLQLFLDO
W W
i j
ij= =
1
0
 si comuna  limita con la comuna 
 en cualquier otro caso
⎧
⎨
⎩
>@
Forma funcional de los modelos a estimar
3DUDYDOLGDUGHIRUPDHPStULFDODVKLSyWHVLVSURSXHVWDVHQHOWUDEDMRLQLFLDOPHQWH
se contrasta la dependencia espacial utilizando una distribución normal estándar 
=DVRFLDGDDOHVWDGtVWLFR,0RUDQSDUDODVYDULDEOHVQ~PHURGHOLWRVHLQJUHVRV
'HPDQHUDIRUPDOODSUXHEDGHKLSyWHVLVTXHVHSODQWHDHV
H0ORVGHOLWRVVHGLVWULEX\HQHQIRUPDDOHDWRULDHQWUHODVXQLGDGHVHVSDFLDOHV
t  
HaORVGHOLWRVQRVHGLVWULEX\HQHQIRUPDDOHDWRULDHQWUHODVXQLGDGHVHVSDFLDOHV
t 
(VWDGtVWLFR=
&ULWHULRGHGHFLVLyQ6LSYDORU(ZǼȱǀȱDVHSXHGHFRQFOXLUTXHH[LVWHGHSHQGHQFLD
HVSDFLDO
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Cuadro 2
ȬȱȱȱȬȱȱȱȱȱ
Año 2004 2005 2006 2007 2008 2009 2010 2011 2012
p-valor 
¡àȱ
normal
0.0716 0.0687 0.01197 0.0468 0.7287 0.5821 0.0779 0.0480 0.0703
ǱȱàȱȱȱǯȱȱȱѠіїіћ, іћњљ, ѐѡіȱ¢ȱѠіѠѐǯ
(QHOFXDGURORVSYDORUHVUHODFLRQDGRVDOHVWDGtVWLFR,0RUDQSHUPLWHQDÀU-
PDUTXHVHSUHVHQWDWHQGHQFLDGHGHSHQGHQFLDHVSDFLDOSDUDODYDULDEOHHQGyJHQD
GHOLWRVHQODPD\RUtDGHORVDxRV\SRUWDQWRHVSHUWLQHQWHFRQVLGHUDUPRGHORV
GHODHFRQRPHWUtDHVSDFLDOHQHOGHVDUUROORGHHVWDSURSXHVWD
3DUDORVLQJUHVRVORVUHVXOWDGRVGHODSUXHEDQRVRQFRQFOX\HQWHV\GDGR
TXHHVWRVVRQXQDYDULDEOHH[yJHQDHQODSDUWHGHVHOHFFLyQGHPRGHORVPHGLDQWH
XQDSUXHEDGHKLSyWHVLVVHMXVWLÀFDODLQFOXVLyQGHUH]DJRVHVSDFLDOHVHQHVWD
YDULDEOHSDUDH[SOLFDUORVGHOLWRV
/RVPRGHORVGHSDQHOHVGHGDWRVWUDGLFLRQDOHVSHUPLWHQFDSWXUDUORVHIHFWRV
HQHOWLHPSRGHODHYROXFLyQGHORVGHOLWRVHQODVFRPXQDV\FRUUHJLPLHQWRVGH
0HGHOOtQ/DHVSHFLÀFDFLyQTXHVHHVWLPDHV
lnDit = E0 + E1ln(Ingresoit) + E2Dummy + E3Hombresit + 
E4Pensionesit + E5ICVit + E6DummyPIB + E7Analfabetasit + 
E8EducSuperiorit + Di + uit
>@
/DVHVSHFLÀFDFLRQHVGHSDQHOHVSDFLDOFRQVLGHUDGDVHQHVWHHVWXGLRVHIXQGD-
PHQWDQHQ(OKRUVW\SDUDHVWHFDVRODLQIRUPDFLyQHVSDFLDOVHUHFRJH
en la matriz W:
lnDit = E0 + UWilnDit + E1ln(Ingresoit) + G1Wiln(Ingresoit) + 
E2Dummy + E3Hombresit + G2WiHombresit + E4Pensionesit + 
E5ICVit + E6DummyPIB + E7Analfabetasit + G3WiAnalfabetasit + 
E8EducSuperiorit + uit
>@
uit = OWiuit + Hit >@
/RV GLIHUHQWHVPRGHORV H[SOLFDGRV HQ ODPHWRGRORJtD VRQ HVSHFLÀFDGRV D
FRQWLQXDFLyQVHJ~QODVSDUWLFXODULGDGHVGHOFDVRGHDSOLFDFLyQ(VWRVPRGHORV
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VHUiQSRVWHULRUPHQWHFRQWUDVWDGRVSDUDHOHJLUHOPHMRUDWUDYpVGHODVSUXHEDV
HQXPHUDGDVDQWHULRUPHQWH
1) SAR:
G1 = G2 = G3 = O = 0 >@
Reescribiendo las ecuaciones principales se obtiene:
lnDit = E0 + UWilnDit + E1ln(Ingresoit) + E2Dummy + E3Hombresit 
+ E4Pensionesit + E5ICVit + E6DummyPIB + E7Analfabetasit + 
E8EducSuperiorit + Hit
>@
2) SEM
U = G1 = G2 = G3 = 0 >@
(VWRGDFRPRUHVXOWDGR
lnDit = E0 + E1ln(Ingresoit) + E2Dummy + E3Hombresit + 
E4Pensionesit + E5ICVit + E6DummyPIB + E7Analfabetasit + 
E8EducSuperiorit + uit
>@
uit = OWiuit + Hit >@
3) SARAR
G1 = G2 = G3 = 0 >@
Reescribiendo:
lnDit = E0 + UWilnDit + E1ln(Ingresoit) + E2Dummy + E3Hombresit + 
E4Pensionesit + E5ICVit + E6DummyPIB + E7EducSuperiorit + uit
>@
uit = OWiuit + Hit >@
 'XUELQ
O = 0 >@
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6HJXLGDPHQWH
lnDit = E0 + UWilnDit + E1ln(Ingresoit) + G1Wiln(Ingresoit) + 
E2Dummy + E3Hombresit + G2WiHombresit + E4Pensionesit + 
E5ICVit + E6DummyPIB + E7Analfabetasit + G3WiAnalfabetasit + 
E8EducSuperiorit + Hit
>@
/RVHIHFWRVPDUJLQDOHVGHXQDHVSHFLÀFDFLyQGHSDQHOHVSDFLDOHVWiQFRPSXHVWRV
SRUGRVHOHPHQWRVSULQFLSDOHVHOHIHFWRPDUJLQDOGLUHFWRTXHHVWiHVWULFWD-
PHQWHUHODFLRQDGRFRQHOHIHFWRLQGLYLGXDOGHXQDLQWHUYHQFLyQHQXQDYDULDEOH\
HOHIHFWRLQGLUHFWRTXHUHFRSLODODLQIRUPDFLyQUHOHYDQWHGHOLPSDFWRVREUHODV
XQLGDGHVYHFLQDV3DUDFDOFXODUORVHIHFWRVPDUJLQDOHVGHFDGDXQLGDGWHUULWRULDO
VHXVDODPHWRGRORJtDGH'UXNNHU3UXFKD\5DFLERUVNL'LFKRVDXWRUHV
GHVDUUROODQHVWHSURFHVRSDUDXQPRGHORGHFRUWHWUDQVYHUVDOHQHVWHWUDEDMR
VHDPSOtDVXDSOLFDFLyQSDUDPRGHORVGHSDQHO
ђѠѢљѡюёќѠ
Análisis exploratorio
(QODVJUiÀFDV\VHPXHVWUDODGLQiPLFDGHKRPLFLGLRV\KXUWRVSDUDHOSH 
ULRGRHQ0HGHOOtQ(QODSULPHUDSDUWHGHOSHULRGRVH
SXHGHREVHUYDUXQDFDtGDGHHVWRVGHOLWRV(Q WpUPLQRVQXPpULFRV HOQLYHO
GHKRPLFLGLRVSDVyGHORVSRUFDGDKDELWDQWHVHQDXQDWDVD
DSUR[LPDGDGHKRPLFLGLRVSRUFDGDKDELWDQWHVHQORVVLJXLHQWHV
FXDWURDxRV$VLPLVPRODWDVDGHKXUWRVVHPDQWXYRSRUGHEDMRGHOGDWRRE-
VHUYDGRHQGXUDQWHORVVHLVDxRVVLJXLHQWHV3DUDORVKRPLFLGLRVVH
LQFUHPHQWDURQDPiVGHSRUFDGDKDELWDQWHVFLIUDTXHVHUHJLVWUD
XQDxRGHVSXpVGHODH[WUDGLFLyQGH´'RQ%HUQDµ\TXHVHUHODFLRQDFRQORV
FRQÁLFWRVEpOLFRVSURWDJRQL]DGRVSRUODEDQGDFULPLQDOFRQRFLGDFRPR´/D
2ÀFLQDGH(QYLJDGRµ
5  (O FiOFXOR GH ORV HIHFWRVPDUJLQDOHV HVSDFLDOHV SDUD SDQHO HVSDFLDO VLJXH OD SUHPLVD GH'UXNNHU
3UXFKD\5DFLERUVNLGHDFXHUGRDOKHFKRGHTXHXQHIHFWRPDUJLQDOHVVyORHOFDPELRGHOD
YDULDEOHGHSHQGLHQWHDQWHXQFDPELRHQXQDYDULDEOHLQGHSHQGLHQWHFRQGLFLRQDGRDTXHODVGHPiV
YDULDEOHVQRFDPELDURQceteris paribus
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Tasa de homicidios en Medellín por 100 000 habitantes, 2004-2012
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Tasa de hurtos en Medellín por 100 000 habitantes, 2004-2012
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(QHOFXDGURVHSUHVHQWDHOSURPHGLRGHODVSULQFLSDOHVYDULDEOHVGXUDQWHHO
SHULRGRGHHVWXGLRSDUDFDGDXQDGHODVFRPXQDVGHDQiOLVLV/DVFRPXQDVHVWiQ
RUGHQDGDVGHDFXHUGRDOQ~PHURSURPHGLRGHKRPLFLGLRVRFXUULGRV(VHYLGHQWH
ODVSDUWLFXODUHVGLIHUHQFLDVTXHH[LVWHQHQWUHFRPXQDVQRVyORGHVGHHOSXQWRGH
YLVWDGHODVHVWDGtVWLFDVFULPLQDOHV³GRQGHH[LVWHQFRPXQDVFRQPHQRVGH
KRPLFLGLRVDODxRPLHQWUDVRWUDVVXSHUDQORVFDVRV³VLQRWDPELpQUHV-
SHFWRDHVWDGtVWLFDVVRFLDOHV³GRQGHODGLIHUHQFLDHQWUHORVICV puede superar 
ORVSXQWRVSRUFHQWXDOHV³
Cuadro 3
Çȱȱȱǰȱȱ
ȱȱȱȱȱ¤
Comuna Homicidios Población Ingreso % Hombres
% 
Analfabetas
% 
Educ
Superior
ICV
Palmitas 2.7 4 450 $ 401 214 48.8 17.5 2.2 62.78
Santa Helena 11.2 12 775 $ 553 933 49.5 4.2 6.3 70.74
El Poblado 17.2 116 698 $ 3 200 000 45.3 0.6 40.7 93.02
Altavista 19.0 25 511 $ 500 898 49.1 1.8 1.9 69.94
La América 31.1 95 002 $ 1 400 000 45.1 1.0 25.2 88.40
ȱà 39.0 46 464 $ 520 399 48.5 4.2 4.4 73.74
ȱ£ 39.4 105 667 $ 532 517 46.8 3.2 2.6 77.47
San Antonio 44.9 74 313 $ 573 948 48.5 2.2 5.0 77.68
Laureles 46.9 121 079 $ 2 000 000 44.0 0.6 34.1 90.78
Buenos Aires 47.3 135 533 $ 765 345 47.0 1.8 11.7 83.60
	¢ 52.4 89 386 $ 798 426 47.1 1.7 12.3 85.50
Popular 61.6 125 922 $ 501 447 47.4 3.8 2.2 75.74
Belén 79.3 191 961 $ 1 100 000 45.8 1.4 19.8 87.15
Villa Hermosa 81.0 131 272 $ 589 694 47.5 2.7 5.4 79.15
Manrique 81.6 155 631 $ 548 332 47.5 3.0 4.6 79.05
Robledo 82.7 163 071 $ 721 335 47.2 2.3 10.8 82.45
ȱȱ
Octubre 86.8 190 244 $ 570 954 47.3 2.4 5.0 80.48
 87.3 146 529 $ 716 911 47.3 1.6 9.1 83.81
£ 109.8 159 965 $ 612 000 47.4 2.2 6.5 81.49
San Javier 122.9 132 344 $ 629 850 47.2 2.3 7.4 80.26
ȱ 155.8 85 297 $ 1 000 000 48.5 0.9 20.4 86.77
Ǳȱȱȱȱȱȱȱȱȱȱȱȱȱ¢ȱ
están expresados en pesos colombianos.
Ǳȱàȱȱȱǯȱȱȱіћњљ, Sijin, ѠіѠѐȱ¢ȱEncuesta de Calidad de Vida.
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3RURWUDSDUWHHOFXDGURPXHVWUDODVSULQFLSDOHVHVWDGtVWLFDVGHODVYDULDEOHV
HQHOQLYHODJUHJDGRHVWRHVSDUDODFLXGDGHQJHQHUDO&RPRVHSXHGHDSUHFLDU
WDPELpQHQODVHVWDGtVWLFDVSRUFRPXQDKD\DOJXQRVLQGLFDGRUHVFX\DYDULDELOLGDG
DWUDYpVGHORVDxRVQRHVPX\VLJQLÀFDWLYDFRPRHVHOFDVRGHODSURSRUFLyQ
GHKRPEUHV\DQDOIDEHWDVVLQHPEDUJRLQGLFDGRUHVFRPRHOLQJUHVRSHUPDQHQWH
\ORVKRPLFLGLRVVtHYLGHQFLDQXQDPD\RUÁXFWXDFLyQDORODUJRGHOSHULRGRGH
DQiOLVLV(VLQGLVSHQVDEOHWDPELpQUHVDOWDUTXHVL~QLFDPHQWHVHFHQWUDHODQi-
OLVLVHQODVHVWDGtVWLFDVDQLYHODJUHJDGRVHREYLDUtDQPXFKDVGLIHUHQFLDVHQWUH
FRPXQDVFRPRODVSUHVHQWDGDVHQHOFXDGUR
Cuadro 4
Çȱȱȱȱȱ
ȱȱȱȱȱ¤
Variable Promedio Desviación estándar Mínimo Máximo
Homicidios 1 299.89 536.85 771.00 2 187.00
Población 2 309 114 60 783 2 214 494 2 393 011
Ingresos $ 872 692 $ 151 572 $ 629 607 $ 1 067 637
% Hombres 46.93 0.51 45.56 47.14
% Analfabetas 2.11 0.66 1.24 3.72
% EducSuperior 12.22 4.54 5.48 18.41
ICV 80.48 0.91 79.15 81.63
Nota: los ingresos corresponden al ingreso mensual promedio de un hogar por trabajo 
¢ȱ¤ȱ¡ȱȱȱǯ
Ǳȱàȱȱȱǯȱȱȱіћњљ, Sijin, ѠіѠѐȱ¢ȱEncuesta de Calidad de Vida.
(QHOPDSDVHPXHVWUDODGLVWULEXFLyQGHORVGHOLWRVGHQWURGHODFLXGDGHV
GHFLUFRPRVHGLVWULEX\HQORVKRPLFLGLRVMXQWRFRQORVKXUWRVHQODVGLVWLQWDV
XQLGDGHVGHUHIHUHQFLDSDUDHODQiOLVLVHVSDFLDO/DPD\RUtDGHORVGHOLWRVVX-
FHGHQHQOD]RQDFHQWURGH0HGHOOtQGHELGRSULQFLSDOPHQWHDODUHODFLyQTXH
H[LVWHHQWUHORVGHOLWRV\ODDFWLYLGDGHFRQyPLFDODFXDOVHGDHQJHQHUDOHQODV
FRPXQDVFHQWUDOHV$GLFLRQDOPHQWHVHREVHUYDHQODGLVWULEXFLyQGHODWDVDGH
GHOLWRVXQFRPSRUWDPLHQWRJHRJUiÀFRTXHSHUPLWHXELFDUHVSDFLDOPHQWHODV
FRPXQDVGHPD\RUDFWLYLGDGFULPLQDO(VWDDJUXSDFLyQGHGHOLWRVUHSUHVHQWD
XQDGHODVYDULDEOHVDLQYHVWLJDU&KRH+LSS
6  3DUDXQDQiOLVLVFXDQWLWDWLYRPiVGHWDOODGRGHODUHODFLyQHQWUHGHOLWRVHLQJUHVRVYpDVHHO$QH[RHO
FXDOUHFRSLODODVFRUUHODFLRQHVH[LVWHQWHVHQWUHGHOLWRVHLQJUHVRSHUPDQHQWHSRUFDGDDxRGHDQiOLVLV
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Mapa 2
Delitos por 10 000 habitantes e ingresos promedios
del hogar por trabajo, 2004-20127
ȱŗŖȱŖŖŖȱ Ingresos promedio del hogar
Nota: los mapas se encuentran en una escala de grises donde el color más oscuro hace 
ȱȱȱśȱȱȱàȱ¢ȱȱȱȱȱȱŗǯȱȱęȱ
ȱȱàȱȱȱȱȱȱȱȱȱȱȱȱȱ
¢ȱȱȱȱǯ
Ǳȱàȱȱȱǯȱȱȱіћњљ, Sijin, ѠіѠѐȱ¢ȱEncuesta de Calidad de Vida.
(QHOPDSDVHUHIHUHQFLDQDOJXQRVPDSDVGHODVFDUDFWHUtVWLFDVDQDOL]DGDVGH
FDGDFRPXQDHQHODxRLQLFLDOGHDQiOLVLVDVtFRPRWDPELpQHO~OWLPR
DxRUHIHUHQFLDGR(OUHVXOWDGRGHHVWHHMHUFLFLRHVYLVXDOL]DUORVFDPELRV
JHQHUDOHVTXHKDQVXIULGRHVWDVYDULDEOHVHQVXGLVWULEXFLyQHVSDFLDO'HDFXHUGR
DHVWRVPDSDVODVFRQGLFLRQHVGHODVFRPXQDVGHODFLXGDGSRFRRQDGDKDQ
FDPELDGR(QORUHIHUHQWHDOICVHVWHVLJXHPDQWHQLHQGRODPLVPDGLVWULEXFLyQ
TXHKDFHFDVLDxRVVLQHPEDUJRHVGHDQRWDUTXHORVYDORUHVVRQPD\RUHV
DXQTXHQRHVVXÀFLHQWHFXDQGRHOREMHWLYRHVUHGXFLUODGHVLJXDOGDG$HVWDYD-
ULDEOHVHOHVXPDHOKHFKRTXHODPD\RUtDGHLQJUHVRVVLJXHHVWDQGRFRQFHQWUDGD
HQODVPLVPDVFRPXQDVGHOD]RQDVXUGHODFLXGDG
3DUDVXSHUDUODVFRQGLFLRQHVGHFDOLGDGGHYLGD\GLIHUHQFLDVHQHOQLYHOGH
LQJUHVRVSURPHGLRSHUPDQHQWHVVHGHEHWHQHUHQFXHQWDTXHODGLVWULEXFLyQ
de las características socioeconómicas se ha mantenido constante en el mediano 
SOD]RDQDOIDEHWDVHGXFDFLyQ3DUDHOFDVRGHORVGHOLWRVHOQ~PHURGHVXFHVRV
7  6HGHEHWHQHUHQFXHQWDTXHORVWRQRVPiVRVFXURVFRUUHVSRQGHQDPD\RUHVYDORUHVGHODVYDULDEOHV
GHDQiOLVLV&RQGLFLRQHVWDPELpQDSOLFDEOHVDORVPDSDVSUHVHQWHVHQHOPDSD
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RFXUULGRVHQODVFRPXQDV\FRUUHJLPLHQWRVKDYDULDGRSRFRHVSHFLDOPHQWHSDUD
ODVFRPXQDVGHOH[WUHPRQRUWH6LQHPEDUJRVXGLVWULEXFLyQVLJXHREHGHFLHQGR
DFRQGLFLRQHVHFRQyPLFDVODVFXDOHVGHVHUVXSHUDGDVSXHGHQPHMRUDUODVFRQ-
GLFLRQHVGHODFLXGDGDQtDHQJHQHUDO3RUHOORVHSUHVHQWDXQDFDUDFWHUL]DFLyQ
HFRQRPpWULFDGHORVFRPSRUWDPLHQWRVGHOLFWLYRVDÀQGHFRQWULEXLUDODQiOLVLV
\HQWHQGLPLHQWRGHODGLVWULEXFLyQGHODVYDULDEOHVDQWHULRUPHQWHSUHVHQWDGDV
Mapa 3
Variables socioeconómicas por comunas, 2004 y 2012
Índice de Desarrollo HumanoȱƐіёѕƑ8 e іѐѣ, 2004-2012
(promedios)
іёѕ іѐѣ
Distribución espacial principales variables
para 2004 y 2012 por quintiles de distribución
ȦŗŖȱŖŖŖȱǰȱŘŖŖŚ ȦŗŖȱŖŖŖȱǰȱŘŖŗŘ
8  3DUDHOIDHHOSURPHGLRHVSDUD
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Mapa 3, continuación…
Ingresos promedio del hogar, 2004 Ingresos promedio del hogar, 2012
іѐѣ, 2004 іѐѣ, 2012
ȱȱȦŗŖȱŖŖŖ
Habitantes, 2004
ȱȱȦŗŖȱŖŖŖ
Habitantes, 2012
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Mapa 3, continuación…
ȦŗŖȱŖŖŖȱǰȱŘŖŖŚ ȦŗŖȱŖŖŖȱǰȱŘŖŗŘ
Nota: los mapas se encuentran en una escala de grises donde el color más oscuro hace 
ȱȱȱśȱȱȱàȱ¢ȱȱȱȱȱȱŗǯȱȱęȱ
ȱȱàȱȱȱȱȱȱȱȱȱȱȱøȱȱ
¢ȱȱȱȱȱǯ
Ǳȱàȱȱȱǯȱȱȱіћњљ, Sijin, ѠіѠѐȱ¢ȱEncuesta de Calidad de Vida.
ȱǰȱȱęȱ¢ȱȱ
(QHOFXDGURVHSUHVHQWDQODVHVWLPDFLRQHVGHORVPRGHORV3RROHIHFWRVÀMRV
HIHFWRVDOHDWRULRV\SRUPpWRGRJHQHUDOL]DGRGHORVPRPHQWRVGMM por su 
DFUyQLPRHQLQJOpV)(QGLFKRFXDGURVHSXHGHHYLGHQFLDUODVLJQLÀFDQFLDTXH
WLHQHODGXPP\GHORVDxRV\ODSURSRUFLyQGHKRPEUHVGHFDGD
FRPXQD1RREVWDQWHHOICVDXQTXHVLJQLÀFDWLYRHVSRVLWLYR(VWRSXHGHGHEHUVH
DODUHODWLYDLQPRYLOLGDGHQODYDULDFLyQGHOtQGLFHGXUDQWHORVQXHYHDxRVGH
HVWXGLRKHFKRUHIHUHQFLDGRHQODVÀJXUDVGHOPDSD3DUDFRQÀUPDUTXHHVOD
SRFDYDULDELOLGDGHQODGLVWULEXFLyQGHOICVODUD]yQGHVXQRVLJQLÀFDQFLDHVWH
GHEHLQFOXLUVHHQORVPRGHORVHVSDFLDOHVGHHVWDIRUPDHOWHPDGHGHVLJXDOGDG
FRPRSULPRUGLDOSUHRFXSDFLyQTXHGDPHMRUUHIHUHQFLDGR
(QHOFXDGURDSDUHFHQORVUHSRUWHVGHODSUXHEDSDUDHOHJLUHQWUHHOPRGHOR
3RRO\HOGHHIHFWRVDOHDWRULRV/RVUHVXOWDGRVSHUPLWHQDÀUPDUFRQXQQLYHOGH
FRQÀDQ]DGHOTXHHOPRGHOR3RROQRUHVXOWDDSURSLDGR$GLFLRQDOPHQWHVH
SUHVHQWDHQHOFXDGURODLQIRUPDFLyQGHODSUXHEDGH+DXVPDQSDUDFRQWUDVWDU
HQWUHHIHFWRVÀMRV\DOHDWRULRV6HJ~QODSUREDELOLGDGHVWLPDGDGHOHVWDGtVWLFR
ORVHIHFWRVÀMRVVRQORVPiVDGHFXDGRVSDUDPRGHODUHVWHWLSRGHSURFHVR
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Cuadro 5
Estimaciones paneles tradicionales
 Modelo Pool єњњ ȱę Efectos aleatorios
ln(Ingresos) 0.09419 0.09418 –0.505994** –0.148458
(0.25325) (0.2496) (0.2246) (0.22)
Dummy –0.61042*** –0.6104*** –0.65781*** –0.57327***
(0.10268) (0.1030) (0.07115) (0.07316)
% Hombres 25.156648*** 25.1566*** 28.725462*** 15.105031**
(5.60489) (6.7651) (6.64201) (5.90593)
% Pensiones –1.579375** –1.5793** –1.312019** –1.461010**
(0.79553) (0.6759) (0.53247) (0.56807)
ICV 0.135165*** 0.1351*** 0.035656* 0.090486***
(0.01651) (0.0222) (0.02125) (0.01841)
DummyPIB –0.351306 –0.3513 –0.130381 –0.199319
(0.2779) (0.2660) (0.19366) (0.20532)
% Analfabetas 3.098308** 3.0983** 1.745101* 1.346035
(1.20978) (1.6485) (0.95084) (0.98902)
 –20.30415*** –20.304*** –6.04476* –8.79392**
 (3.87698) (4.4220) (3.54988) (3.63978)
Observaciones 188 188 188 188
R2 0.576 0.824 0.351 0.278
ǱȱȘȱȱǀȱŖǯŗŖǰȱȘȘȱȱǀȱŖǯŖśǰȱȘȘȘȱȱǀȱŖǯŖŗǯ
Ǳȱàȱȱȱǯ
Cuadro 6
Prueba de Breusch-Pagan
para efectos aleatorios
Componentes Varianza Desviación estándar
Ln(Delitos) 0.9359282 0.967434
e 0.1549021 0.393576
u 0.2363291 0.486137
Prueba Estadístico Probabilidad
Var(u) = 0 168.61 0.000
Ǳȱàȱȱȱǯ
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Cuadro 7
ȱȱ
ȱȱęȱversus efectos aleatorios
Variables
 
ę
Diferencia àestándarȱę Efectos aleatorios
ln(Ingresos) –0.505995 –0.148458 –0.357536 0.101095
Dummy –0.657807 –0.573265 –0.084542 0.023019
% Hombres 28.725460 15.105030 13.620430 4.048018
Pensiones –1.312019 –1.461010 0.148991 0.082326
ICV 0.035656 0.090486 –0.054830 0.013632
DummyPIB –0.130381 –0.199319 0.068938 0.037758
% Analfabetas 1.745101 1.346035 0.399067 0.269213
Prueba ę Probabilidad
(EF – EA) = 0 31.000 0.000
Ǳȱàȱȱȱǯ
'HDFXHUGRFRQORVUHVXOWDGRVGHOPRGHORVHOHFFLRQDGRHQHOGHHIHFWRVÀMRV
VHSXHGHDÀUPDUDXQQLYHOGHFRQÀDQ]DGHOTXHHOORJDULWPRGHOLQJUHVRHV
VLJQLÀFDWLYRSDUDH[SOLFDUHOFRPSRUWDPLHQWRGHORVGHOLWRVDGHPiVHOVLJQR
QHJDWLYRFRQÀUPDORHVSHUDGRLQGLFDQGRTXHXQLQFUHPHQWRHQHOLQJUHVRSUR-
PHGLRPHQVXDOSRUWUDEDMRHQODVFRPXQDVFRQOOHYDDUHGXFFLRQHVHQHOQLYHOGH
GHOLWRV&RPRHUDGHHVSHUDUVHXQDXPHQWRGHHQORVLQJUHVRVSHUPDQHQWHV
UHGXFHORVGHOLWRVSRUFDGDKDELWDQWHVHQXQHVGHFLUXQHIHFWR
QHJDWLYRHLQHOiVWLFR(VWRVUHVXOWDGRVFXPSOHQFRQORVVXSXHVWRVGHODWHRUtD
HFRQyPLFD\GHORVPRGHORVHFRQRPpWULFRVXWLOL]DGRV3DUDFRQWUDVWDUODSRVLEOH
HQGRJHQHLGDGGHDOJXQDVGHODVYDULDEOHVGHFODUDGDVFRPRH[yJHQDVHQHVWRV
PRGHORVVHUHDOL]DXQDHVWLPDFLyQGHYDULDEOHVLQVWUXPHQWDOHVXVDQGRHOGMM 
IV-GMM)DSDUWLUGHODFXDOVHSHUPLWHDÀUPDUTXHODVYDULDEOHVH[SOLFDWLYDVTXHVH
FRQVLGHUDQHQHVWDVHVSHFLÀFDFLRQHVUHVXOWDQH[yJHQDVDGHPiVFRPRVHREVHUYD
HQODVFROXPQDV3RRO\GMMGHOFXDGURORVUHVXOWDGRVGHODHVWLPDFLyQVRQ
PX\VLPLODUHVYpDVHHO$QH[R(VGHDQRWDUTXHHVWRVPRGHORVQRKDFHQ
XVRGHLQIRUPDFLyQHVSDFLDO
Modelos de panel espacial
(QHO FXDGUR  VHSUHVHQWDQ ORV UHVXOWDGRVGH OD HVWLPDFLyQGH ORVSDQHOHV
HVSDFLDOHV&RQHOÀQGHHVFRJHUHOPRGHORTXHPHMRUUHSUHVHQWHHOSURFHVR
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JHQHUDGRUGHORVGDWRVVHOOHYDQDFDERWUHVSUXHEDVGHKLSyWHVLVFRQVWUXLGDV
SDUDPRGHORVHVSDFLDOHVYpDVHHOFXDGUR6HSXHGHFRQFOXLUTXHHOPRGHOR
'XUELQTXHLQFOX\HUH]DJRVHVSDFLDOHVHQODYDULDEOHGHSHQGLHQWHDOLJXDOTXHHQ
DOJXQDVGHODVYDULDEOHVLQGHSHQGLHQWHVHVHOTXHUHFRJHGHPDQHUDPiVDGHFXDGD
HOSURFHVRJHQHUDGRUGHORVGDWRV
/RVUHVXOWDGRVGHODVHVWLPDFLRQHVGHOPRGHORGH'XUELQVHHQFXHQWUDQHQ
HOFXDGURSDUDVXSRVWHULRUDQiOLVLVHOFXDOVHFRPSOHPHQWDFRQHOFiOFXOR\
DQiOLVLVGHORVHIHFWRVGLUHFWRVLQGLUHFWRV\WRWDOHVYpDVHHOFXDGURVLJXLHQGROD
PHWRGRORJtDGH'UXNNHU3UXFKD\5DFLERUVNL(QHVWHFDVRODVYDULDEOHV
TXHUHSUHVHQWDQHOORJDULWPRGHOLQJUHVRSURPHGLRSRUWUDEDMR\HOSRUFHQWDMH
GHKRPEUHVHQFDGDFRPXQDWLHQHQXQHIHFWRGLUHFWRVLJQLÀFDWLYRHPSHURVXV
HIHFWRVLQGLUHFWRVQRORVVRQ\HOHIHFWRFRQMXQWRGHDPERVWDPSRFR(VWH
FRPSRUWDPLHQWRHVWiPRVWUDQGRTXHODUHODFLyQHQWUHHVWDVGRVYDULDEOHV\HO
QLYHOGHGHOLWRVVHRULJLQDGHIRUPDGLUHFWD
/DUHODFLyQHQWUHLQJUHVRVSRUFHQWDMHGHKRPEUHV\GHOLWRVVHUHFRJHHQOD
IRUPDGHYDULDEOHVLQGHSHQGLHQWHVUH]DJDGDVHVSDFLDOPHQWH&XDQGRVHUHDOL]D
HVWHSURFHGLPLHQWRVHSODQWHDTXHHVWDVYDULDEOHVDIHFWDQGLUHFWDPHQWHORVGHOL-
WRVGHODVFRPXQDVYHFLQDVVLQQHFHVLGDGGHLQWHUYHQLUSULPHURHQVXVSURSLRV
QLYHOHVGHGHOLQFXHQFLD(MHPSOLÀFDQGRSDUDHOPRGHOR'XUELQXQFDPELRHQHO
ORJDULWPRGHORVLQJUHVRVSRUWUDEDMRGHODFRPXQDVLHQGRȱYHFLQDGHiDIHFWD
GLUHFWDPHQWHHOQLYHOGHGHOLWRVGHODFRPXQDiPLHQWUDVTXHSDUDORVGHPiV
PRGHORVHVWHFDPELRDIHFWDSULPHURHOQLYHOGHGHOLWRVGH y posteriormente 
HVWHQXHYRQLYHOGHGHOLWRVDIHFWDHOFRUUHVSRQGLHQWHHQi
9  /RVFRHÀFLHQWHVSUHVHQWDGRVHQHO FXDGURFRUUHVSRQGHQDOPRGHOR UHVDOWDGRHQHO$QH[R
6LQHPEDUJRORVFRHÀFLHQWHVDVRFLDGRVDPensiones y DummyPIB corresponden a los obtenidos 
HQHOPRGHORGHOPLVPRDQH[R(VWRVHKL]RFRQHOÀQGHPDQWHQHUHOPRGHORÀQDOVLQSRVLEOHV
VHVJRVRULJLQDGRVGHYDULDEOHVUHGXQGDQWHVRQRVLJQLÀFDWLYDVLJXDOPHQWHSDUDUHGXFLUORVJUDGRVGH
OLEHUWDGGDGRHOWDPDxRGHODPXHVWUD
(O$QH[RPXHVWUDODHYROXFLyQGHORVFRHÀFLHQWHVDPHGLGDTXHVHLQWURGXFHQPiVYDULDEOHV
DOPRGHORGHHVWDIRUPDVHSXHGHHYLGHQFLDUTXHFDGDXQDGHODVYDULDEOHVHVFRJLGDVSDUDHODQiOLVLV
ÀQDOH[SOLFDQLQIRUPDFLyQGLIHUHQWH\UHOHYDQWHSDUDHOFRPSRUWDPLHQWRGHORVKRPLFLGLRV6yORGRV
YDULDFLRQHVUHODWLYDPHQWHDPSOLDVVXFHGHQHQHOFRHÀFLHQWHGHORVLQJUHVRV\HVFXDQGRVHLQWURGXFH
el іѐѣ \ OD SDUWLFLSDFLyQ HQ HGXFDFLyQ VXSHULRU(VWD YDULDFLyQ VH GHEH D TXH HO LQJUHVR DQWH OD
RPLVLyQGHYDULDEOHVUHOHYDQWHVHVWDEDFDSWXUDQGRHOHIHFWRGHVLJXDOJHQHUDGRSRUODVFRQGLFLRQHV
GHYLGD\HOQLYHOHGXFDWLYRGHODVFRPXQDV
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Cuadro 8
Resultados paneles espaciales
 Ѡюџ Ѡђњ Ѡюџюџ Durbin
Ln(Ingresos) –0.52061* –0.45308* –0.47264* –0.68269**
(0.255) (0.222) (0.225) (0.268)
Dummy 0.03559 –0.62393*** –0.70616*** 0.30148**
(0.079) (0.073) (0.112) (0.097)
% Hombres 25.48603*** 27.64968*** 27.84321*** 25.95887***
(7.275) (6.386) (6.587) (7.87)
ICV 0.026 0.02 0.018 0.018
(0.025) (0.021) (0.021) (0.022)
% Analfabetas 3.12428*** 2.75977*** 3.06146*** 3.10074**
(1.031) (0.911) (0.913) (1.012)
EducSuperior –0.00014 –0.00021** –0.00021** –0.00017*
(0.00009) (0.00008) (0.00008) (0.00009)
% Pensiones –0.07965 –0.54805 –0.46383 0.18225
(0.65369) (0.57369) (0.62275) (0.62410)
DummyPIB 0.103 –0.131 –0.105 0.099
(0.22) (0.188) (0.194) (0.208)
Rho (U) 0.26806*** –0.05224 0.26688***
(0.009) (0.061) (0.008)
Lambda 0.02884 0.07225
(0.022) (0.048)
W*Ln(Ingresos) 0.21714***
(0.068)
W*Hombres –6.49483**
(2.254)
W*Analfabetas –1.63374***
    (0.491)
Observaciones 189 189 189 189
R2 within 0.127 0.34 0.34 0.105
R2 between 0.198 0.367 0.22 0.22
ǱȱȘȱȱǀȱŖǯŗŖǰȱȘȘȱȱǀȱŖǯŖśǰȱȘȘȘȱȱǀȱŖǯŖŗǯ
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Cuadro 9
Pruebas para la selección el modelo espacial
Prueba Método Estadístico Probabilidad Conclusión
Ѡюџ Wald lineal 6.99 0.0081 Ѡюџȱȱȱ
Ѡђњ Wald no lineal 1.01 0.4297 Ѡђњȱȱȱ
Ѡюџюџ £àȱȱverosimilitud –89.59 1 Ѡюџюџȱ¤ȱȱȱ
Ǳȱàȱȱȱǯ
Cuadro 10
Efectos estimados por modelo Durbin
 Directas Indirectas Total
Ln(Ingresos) –0.74688*** –0.26384 –1.01072
 (0.232) (0.62) (0.676)
Dummy 0.19128* –0.65734** –0.46606**
 (0.104) (0.228) (0.165)
% Hombres 26.20012*** –2.47885 23.72127
 (6.955) (20.16) (19.709)
% Analfabetas 4.58115** 6.56002 11.14118*
 (1.79) (4.222) (5.044)
EducSuperior –0.00009 0.00032 0.00023
 (0.00006) (0.00019) (0.00014)
ǱȱȘȱȱǀȱŖǯŗŖǰȱȘȘȱȱǀȱŖǯŖśǰȱȘȘȘȱȱǀȱŖǯŖŗǯ
Ǳȱàȱȱȱǯ
3DUDHOFDVRGHODGXPP\TXHUHSUHVHQWDORVDxRVGHDVHSUHVHQWDXQ
FRPSRUWDPLHQWRTXHDSR\DD~QPiVODLPSRUWDQFLDGHXVDUPRGHORVHVSDFLDOHV
HQHODQiOLVLVGHOFULPHQ,QLFLDOPHQWHHQHOFXDGURHVWDYDULDEOHWHQtDFRHÀ-
FLHQWHQHJDWLYR\UHSUHVHQWDEDXQHIHFWRPD\RUUHVSHFWRDOHIHFWRWRWDOHVWLPDGR
HQHOPRGHOR'XUELQHQHOFXDGUR(VWDVLWXDFLyQHYLGHQFLDTXHFXDQGRQR
VHWLHQHHQFXHQWDODHVSHFLÀFDFLyQHVSDFLDOORVHIHFWRVRPLWLGRVSXHGHQHVWDU
VLHQGRDEVRUELGRVSRUODVYDULDEOHVLQFOXLGDVOOHYDQGRDFRQFOXVLRQHVQRPX\
SUHFLVDV3UHYLDPHQWH ORVSDQHOHV WUDGLFLRQDOHV HQFRQWUDEDQTXHJUDQSDUWH
GHODUHGXFFLyQGHOFULPHQGXUDQWHUHVSRQGLyVLPSOHPHQWHDXQD
LQWHUYHQFLyQH[yJHQDPLHQWUDVTXHGHVSXpVGHLQFOXLUODHVSHFLÀFDFLyQHVSD-
FLDOVHGHPXHVWUDTXHHOHIHFWRH[yJHQRQRHVWDQDOWR\TXHHVHUHPDQHQWHHV
H[SOLFDGRSRUODLQWHUDFFLyQHVSDFLDOHQWUHODVXQLGDGHVGHDQiOLVLV
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3DUDHVWDGXPP\HOHIHFWRLQGLUHFWRSULPDVREUHHOHIHFWRGLUHFWR\GDFRPR
UHVXOWDGRTXHHIHFWLYDPHQWHHQWUHKXERXQDUHGXFFLyQGHORVGHOLWRV
TXHQRIXHSURSLDGHFDGDXQDGHODVFRPXQDVVLQRTXHIXHIUXWRGHXQHIHFWR
FRQWDJLRGHELGRDXQDVHULHGHVLWXDFLRQHVSROtWLFDV\GHFRQWUROGHOLQFXHQFLDO
GRQGHODGLVPLQXFLyQGHORVGHOLWRVHQODVFRPXQDVYHFLQDVGHi terminó dis-
PLQX\HQGRHOYDORUGHi
5HVSHFWRDOSRUFHQWDMHGHDQDOIDEHWDVODUHODFLyQGHVLJQLÀFDQFLDFRUUHVSRQGH
HQPD\RUPHGLGDDHIHFWRVGLUHFWRVTXHLQGLUHFWRVHVWRGHELGRDTXHHOSRU-
FHQWDMHGHDQDOIDEHWDVDIHFWDGLUHFWDPHQWHORVGHOLWRVGHODVFRPXQDVYHFLQDVD
i/DUHODFLyQDQDOIDEHWDVGHOLWRVGHODVFRPXQDVYHFLQDVDi y delitos de i pierde 
VLJQLÀFDQFLD(QGHÀQLWLYDHVWDYDULDEOHFRQÀUPDORTXHVHKDEtDHQFRQWUDGRHQ
los paneles tradicionales: mayores proporciones de población analfabeta incre-
PHQWDHOQLYHOGHKRPLFLGLRV\KXUWRVHQODVFRPXQDV3RUORTXHODHGXFDFLyQ
EiVLFDHVGHSULPRUGLDOLPSRUWDQFLD6LQHPEDUJRVLQRVÀMDPRVHQODYDULDEOHGH
HGXFDFLyQVXSHULRUDXQTXHHVVLJQLÀFDWLYDHQHOPRGHORHVSDFLDOSULQFLSDOYpDVH
HOFXDGURFXDQGRVHHVWLPDQVXVHIHFWRVGLUHFWRVLQGLUHFWRV\WRWDOHVYpDVHHO 
FXDGURQRVHHQFXHQWUDHYLGHQFLDGHTXHORVPLVPRVVHDQGLIHUHQWHVGHFHUR
(VWRSXHGHRFXUULUSULQFLSDOPHQWHSRUTXHODYDULDEOHHVLPSRUWDQWHSDUDH[SOLFDU
ODVJHQHUDOLGDGHVGHOPRGHORHVSDFLDOSHURVXYDULDFLyQDWUDYpVGHORVDxRV
HVSRFDSRUORTXHQRMXHJDXQSDSHOLPSRUWDQWHHQORVGHWHUPLQDQWHVGHODV
YDULDFLRQHVGHORVQLYHOHVGHGHOLWRVHQFDGDFRPXQD
Robustez
8QDDSUR[LPDFLyQWHyULFDDODHYDOXDFLyQGHODUREXVWH]GHOPRGHORHVFRJLGR
VHSODQWHDGHVGHGRVDOWHUQDWLYDVEiVLFDV/DSULPHUDHVODFRPSDUDFLyQHQWUH
ODIXQFLyQGHGHQVLGDGGHOORJDULWPRGHORVGHOLWRVYDULDEOHGHSHQGLHQWH
\ODSUHGLFKDGHVGHHOPRGHORHVSDFLDO/DVHJXQGDDYHULJXDVLODVFRQFOXVLRQHV
SULQFLSDOHVSODQWHDGDVDQWHULRUPHQWHVHPRGLÀFDQFXDQGRVHDOWHUDODHVSHFLÀ-
FDFLyQGHOPRGHOR'XUELQ
3DUDHOSULPHUFDVRODJUiÀFDPXHVWUDODUHODFLyQHQWUHODIXQFLyQGHGHQVL-
GDGHVWLPDGDGHOORJDULWPRGHORVGHOLWRVREVHUYDGRV\ODVGHGRVSUHGLFFLRQHV
GLIHUHQWHVXVDQGRHOPLVPRPRGHORGHHVWLPDFLyQ/DSUHGLFFLyQGHQRPLQDGD
IRUPDUHGXFLGDKDFHDOXVLyQDXQDHVWLPDFLyQTXHXVDHOIDFWRUGHLQIRUPDFLyQ
GHOPRGHORHVWRHVXWLOL]DODHVSHFLÀFDFLyQPDWULFLDOSDUDREWHQHUORVYDORUHV
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HVWLPDGRVGHOORJDULWPRGHORVGHOLWRV3DUDHOFDVRGHODSUHGLFFLyQnaivePDQ-
WHQLHQGRVXQRPEUHHQLQJOpVVHXWLOL]DODHFXDFLyQEiVLFDGHOPRGHORHVSDFLDO
6XHVSHFLÀFDFLyQSDUWHGHODVSUHGLFFLRQHVOLQHDOHV\OHDJUHJDHOFRPSRQHQWH
HVSDFLDOSURSLRGHOPRGHORHVWLPDGR Se puede constatar que las funciones 
GHGHQVLGDGHVWLPDGDVVHJ~QHOPRGHOR'XUELQQRSUHVHQWDQGLIHUHQFLDVVLJ-
QLÀFDWLYDVFRQODIXQFLyQGHGHQVLGDGREVHUYDGDGHORVGHOLWRV\SRUWDQWRHO
PRGHORSURSXHVWRUHVXOWDUREXVWR
(OVHJXQGRHMHUFLFLRSODQWHDGRSDUDPRVWUDUODUREXVWH]GHOPRGHORVHSUH-
VHQWDHQHO$QH[R(QHOFXDGURFRUUHVSRQGLHQWHVHPXHVWUDQORVUHVXOWDGRVGH
FLQFRHVWLPDFLRQHVGLIHUHQWHVEDMRGLVWLQWRVFRQWUROHV\HVWUXFWXUDVGHQWURGHO
PLVPRPRGHOR'XUELQ(QHVWHDQH[RVHSXHGHQREVHUYDUYDULDFLRQHVDOPRGHOR
FRPRODDGLFLyQGHRWURVFRQWUROHVDVtFRPRODLQFOXVLyQGHORVPLVPRVGHQWUR
GHODVYDULDEOHVLQGHSHQGLHQWHVFRQUH]DJRHVSDFLDO/RVUHVXOWDGRVHYLGHQFLDQ
TXHODKLSyWHVLVGHODUHODFLyQLQYHUVDHLQHOiVWLFDHQWUHLQJUHVRSHUPDQHQWH\
GHOLWRVVHPDQWLHQH
	¤ęȱř
Comparación función de densidad estimada,
ȱȱ¢ȱ
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Ǳȱàȱȱȱǯ
10 /DHFXDFLyQGHODIRUPDUHGXFLGDHVWiGDGDSRUlnDelitosit = (I – UWi)–1(XitB + Di)Di representa el 
FRPSRQHQWHÀMRGHKHWHURJHQHLGDGLQGLYLGXDOSURSLRGHOPRGHOR'XUELQFRQHIHFWRVÀMRV
11 /DHFXDFLyQIXQGDPHQWDOGHHVWHFDVRHVlnDelitosit = UWilnDelitosit + XitB + Di
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(VWHWUDEDMRSUHVHQWDXQHQIRTXHSRFRXWLOL]DGRHQHFRQRPtDVHPHUJHQWHV(O
DQiOLVLVGHOFULPHQPHGLDQWHPRGHORVHVSDFLDOHVSHUPLWHLGHQWLÀFDUHOHPHQWRV
TXHORVPRGHORVWUDGLFLRQDOHVQRWLHQHQHQFXHQWDFRPRHVODXQLGDGHVSDFLDO\
ODVUHODFLRQHVFRQVXVYHFLQRV$OUHVSHFWRFRPRORDUJXPHQWDQ)XHQWHV)ORUHV
\6iQFKH]6DOLQDVHOXVRGHKHUUDPLHQWDVGHDQiOLVLVHVSDFLDOHVXQLQV-
WUXPHQWRSRGHURVRSDUDHOGLVHxRGHSROtWLFDVGHVHJXULGDGS~EOLFDSUHYHQWLYD
TXHEXVFDQUHGXFLUODPRUWDOLGDGSRUFDXVDVH[WHUQDVFRPRKRPLFLGLRV
(VDVtFRPRORVGHOLWRVHQHVWHFDVRVHSXHGHQH[SOLFDUPHGLDQWHXQDVFDUDF-
WHUtVWLFDVLQGLYLGXDOHVSURSLDVGHFDGDFRPXQDGHODFLXGDGDOLJXDOTXHGHORV
UDVJRV\QLYHOGHGHOLWRVGHORVYHFLQRVGHODPLVPD
8QRGHORVREMHWLYRVGHHVWHWUDEDMRHUDFXDQWLÀFDUODHODVWLFLGDGGHOLQJUHVR
SHUPDQHQWHIUHQWHDOFULPHQ/RVPRGHORVGHSDQHOHVWUDGLFLRQDOHVHQFXHQWUDQ
TXHODHODVWLFLGDGHVLJXDOD²UHVXOWDGRDFRUGHFRQODWHRUtDHFRQyPLFD
VREUHODUHODFLyQLQYHUVDHLQHOiVWLFD/RVSDQHOHVHVSDFLDOHVORVFXDOHVLQFRUSR-
UDQYDULDEOHVDVRFLDGDVDODUHODFLyQGHFRQWLJLGDGHQWUHYHFLQRVHQFXHQWUDQ
TXHODHODVWLFLGDGHVGH²&DEHUHVDOWDUTXHHVWDHODVWLFLGDGHVODPHGLD
HQWUHODVUHVSXHVWDVGHODVGLIHUHQWHVFRPXQDVDQWHXQLQFUHPHQWRGHOHQ
HOQLYHOGHLQJUHVRV
(VJUDFLDVDHVWDVHVSHFLÀFDFLRQHVTXHVHSXHGHUHHVFULELUHOFRPSRUWDPLHQWR
GHODLQYHUVLyQS~EOLFD/DLQWHUYHQFLyQJXEHUQDPHQWDOQRGHEHEDVDUVHHQORTXH
VHHVSHUDTXHPHMRUHODFRPXQDVLVHLQWHUYLHQHVLQRWDPELpQHQFXiQWRFRQ 
WULEX\HHVWDFRPXQDFRQODHYROXFLyQGHVXVYHFLQDV6HGHEHQIRUPXODUSROtWLFDV
S~EOLFDVFRQIRFRVGHLQYHUVLyQTXHREHGH]FDQDPHMRUHVUHVSXHVWDVLQGLYLGXDOHV
\HVSDFLDOHVDQWHVTXHEXVFDUVLPSOHPHQWHODPLWLJDFLyQGHXQSUREOHPDTXH
SXHGDVHUFR\XQWXUDO
(QHOPLVPRVHQWLGRORVKDFHGRUHVGHSROtWLFDGHEHQGHFLGLUFXiOGHEHVHU
ODSULRULGDGGHGHVDUUROORVRFLDOHQODFLXGDGPHMRUDUODVFRQGLFLRQHVJHQHUDOHV
GHYLGDRGLVPLQXLUODVGLVSDULGDGHVGHODVPLVPDVHQWUHODVFRPXQDV(VFODUR
HQWRQFHVTXHSDUDHOORVHVPXFKRPiVSUiFWLFRHVWUXFWXUDUSROtWLFDVGHGHVD-
UUROORTXHEXVFDQHODXPHQWRGHODVFRQGLFLRQHVJHQHUDOHVGHODSREODFLyQTXH
ODVTXHEXVFDQGLVPLQXLUGLVSDULGDGHV
/RDQWHULRUSXHGHVHUUHVXOWDGRGHTXHODVSROtWLFDVIXQGDPHQWDGDVHQDQiOLVLV
HVSDFLDOHVODVFXDOHVWLHQHQHQFXHQWDODVGLIHUHQFLDVHQODVGLVWULEXFLRQHVGHODV
YDULDEOHVLPSOLFDQQRVyORDFWXDUVREUHORVVHFWRUHVYXOQHUDEOHVVLQRKDFHUORGH
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IRUPDFRQWURODGD\HQP~OWLSOHVGLPHQVLRQHV3RUORTXHKD\TXHWHQHUHQFXHQWD
QR~QLFDPHQWH ODV FRQGLFLRQHVGHOLFWLYDV VLQR WDPELpQ OD UHODFLyQH[LVWHQWH
HQWUHpVWDV\ODVFDUDFWHUtVWLFDVVRFLRHFRQyPLFDVLQGLYLGXDOHVGHFDGDFRPXQD
5HIHUHQWHDHVWDVYDULDEOHVGHFDUDFWHUtVWLFDVLQGLYLGXDOHVHVWDLQYHVWLJDFLyQ
HQFXHQWUDTXHODHGXFDFLyQHVSULPRUGLDOHQODVXSHUDFLyQGHODGHOLQFXHQFLD
como se ha referenciado en la literatura sobre el caso; personas más educadas 
WLHQGHQDYDORUDUPiVORVLQJUHVRVOHJDOHVTXHORVLOHJDOHV$XQTXHVHPXHVWUD
TXHHOQLYHOPi[LPRGHHGXFDFLyQQRHVPX\VLJQLÀFDWLYRGHEHFRQVLGHUDUVH
SULPHURHQWHQHUODHGXFDFLyQEiVLFDWDQWRHQQLxRVFRPRHQDGXOWRV\OXHJR
IRUWDOHFHUODHGXFDFLyQHVSHFLDOL]DGD
2WURGHORVDSRUWHVTXHEULQGDHVWHWUDEDMRHVODGHPRVWUDFLyQIRUPDOL]DGD
GHOHIHFWR´ GRQEHUQDELOLGDGµUHIHUHQFLDGRSRU0DUWLQ+HFKRVRFXUULGRV
GXUDQWHORVDxRVHQORVFXDOHVORVJUXSRVLOHJDOHVHVWUXFWXUDURQHV-
WUDWHJLDVGHJREHUQDELOLGDGDOPDUJHQGHODVLQVWLWXFLRQHVOHJDOHVDODSDUTXHOD
$OFDOGtDUHDOL]DEDDOJXQRVHVIXHU]RVLQVWLWXFLRQDOHVVHFRQYLHUWHQHQHOHMHPSOR
PiVFODURGHXQDLQWHUYHQFLyQTXHIXQFLRQyFRPRXQFKRTXHH[yJHQRSDUD
UHGXFLUHOQLYHOGHKRPLFLGLRV\KXUWRVGXUDQWHHVWHSHULRGR
(VLQWHUHVDQWHFRPRORDÀUPDQ)ORUHV\5RGUtJXH]2UHJJLDH[SORUDU
PRGHORVGHLQWHUDFFLyQHVSDFLRWHPSRUDOTXHSXHGHQDSOLFDUVHHQHYHQWRVGH
FULPHQJHQHUDQGRXQDSROtWLFDSURDFWLYD\SUHGLFWLYD\TXHWHQJDSRWHQFLDOSDUD
IDFLOLWDUODLQWHUYHQFLyQHQORVGHQRPLQDGRVhot spotsSXQWRVFDOLHQWHVDGHPiV
GHLQWHUYHQFLRQHVDQWLFLSDGDVHQODVORFDFLRQHVSURQRVWLFDGDVFRPRSRVLEOHVhot 
spotsGHFULPHQHQHOIXWXUR/RDQWHULRUWRPDXQVHQWLGRHVSHFLDOVLVHSLHQVDHQ
ODVFLXGDGHVFRORPELDQDVODVFXDOHVGHEHQSUHSDUDUVHSDUDHQIUHQWDUORVUHWRV
GHOSRVFRQÁLFWRVLVHÀUPDODSD]FRQHOJUXSRJXHUULOOHURTXHFRQIRUPDDODV
)XHU]DV$UPDGDV5HYROXFLRQDULDVGH&RORPELDFARC)
3RU~OWLPR\QRPHQRVLPSRUWDQWHHVWiHOKHFKRUHODFLRQDGRFRQODRPL-
VLyQGHYDULDEOHVUHOHYDQWHVHQORVPRGHORVWUDGLFLRQDOHVTXHKDFHQTXHHVWRV
SUHVHQWHQXQHUURUGHHVSHFLÀFDFLyQHQHVWHWLSRGHHVWXGLRV$GHPiVVHUH-
FRQRFHODQHFHVLGDGGHWHQHULQIRUPDFLyQSUHFLVDFRQÀDEOH\GLVSRQLEOHSRU
SDUWHGHODVLQVWLWXFLRQHVHQFDUJDGDV6LVHUHWRPDQODVWHRUtDVVREUHHFRQRPtD
GHOFULPHQODGLVXDVLyQQRVRODPHQWHGHSHQGHGHLQWHUYHQFLRQHVHQYDULDEOHV
VRFLRHFRQyPLFDVVLQRWDPELpQGHORUHODFLRQDGRFRQODIXHU]DSROLFLDOHLQ-
YHUVLyQHQVHJXULGDG(VSRUHVWRTXHHVWHWUDEDMRTXLHUHGHMDUVREUHODDJHQGD
LQYHVWLJDWLYDODQHFHVLGDGGHUHDOL]DUXQHMHUFLFLRDGLFLRQDOGRQGHVHLQFOX\DQ
YDULDEOHVGHIXHU]DLQVWLWXFLRQDOSROLFtD\MXVWLFLDFXDQGRVHWHQJDODFHUWH]D
TXHGLFKDLQIRUPDFLyQH[LVWH\HVFRQÀDEOH
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ћђѥќ 1
ȱęȱȱȱȱȱ
 Opción 1 Opción 2 Opción 3 Opción 4 Opción 5
Ln(Ingresos) –0.59210** –0.62264** –0.70849** –0.74034** –0.68269**
(0.25992) (0.27607) (0.27524) (0.24429) (0.26781)
Dummy 0.26216** 0.27791** 0.25818** 0.32179*** 0.30148**
(0.09189) (0.09361) (0.09584) (0.09765) (0.09698)
% Hombres 33.367*** 32.132*** 35.094*** 24.464*** 25.959***
(8.0467) (8.16284) (8.15121) (7.94832) (7.87044)
Participación 
secundaria 0.00002
(0.00006)
Participación 
superior –0.00025** –0.00019* –0.00017*
(0.0001) (0.0001) (0.00009)
% Pensiones 0.49782 –0.09369
(0.58801) (0.64448)
DummyPIB 0.08834
(0.21739)
ICV 0.0157 0.01789
(0.02435) (0.02196)
Participación técnica 
y tecnología –0.00052*
(0.00026)
% Analfabeta 3.10568** 3.10074**
(1.02309) (1.01159)
Rho (U) 0.26959*** 0.26883*** 0.26910*** 0.26754*** 0.26688***
(0.00876) (0.00867) (0.0087) (0.00847) (0.00838)
W*Ln(Ingresos) 0.09623 0.20919** 0.12662 0.20492** 0.21714***
(0.08512) (0.06981) (0.08521) (0.06779) (0.06815)
W*Hombres –7.7638*** –7.6496*** –7.7704*** –6.7740** –6.4948**
(2.27447) (2.29118) (2.30277) (2.27224) (2.25381)
W*Participación 
superior 0.00008**
(0.00003)
W*Participación 
técnica y tecnología 0.00015
(0.00008)
W*Analfabetas –1.58560*** –1.6337***
    (0.4976) (0.4914)
Observaciones 189 189 189 189 189
R2 (dentro) 0.244 0.184 0.216 0.142 0.105
R2 (entre) 0.022 0.234 0.33 0.401 0.22
ǱȱȘȱȱǀȱŖǯŗŖǰȱȘȘȱȱǀȱŖǯŖśǰȱȘȘȘȱȱǀȱŖǯŖŗǯ
Ǳ àȱȱȱǯ
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ћђѥќ 2
Prueba de endogeneidad
Prueba de endogeneidad (condiciones de ortogonalidad)
H0Ǳȱȱȱ¡à
єњњȱȱÇȱȬǻŗǼȱƽȱŖǯřŘşşřȱǻȱƽȱŖǯŞśśşǼȱ
ȱȱȱȱȱȱ¡àȱȱȱ-
ȱȱȱȱǰȱ¢ȱȱȱȱȱ
ȱȱ£ȱ·ȱȱȱàȱіѣȬєњњȱpermite concluir 
ȱȱȱȱȱ¡àǯȱ
ћђѥќ 3
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Año 2004 2005 2006 2007 2008 2009 2010 2011 2012
à 0.6631 0.6893 0.6773 0.6708 0.6287 0.3666 0.4792 0.6184 0.6239
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Durbin espacial de forma parsimoniosa
 Modelo 1 Modelo 2 Modelo 3 Modelo 4 Modelo 5
Ln(Ingresos) –0.689** –0.637** –0.767*** –0.756*** –0.855***
(0.269) (0.265) (0.262) (0.255) (0.270)
Dummy 0.242*** 0.127 0.274*** 0.259***
(0.075) (0.083) (0.092) (0.093)
% Hombres 22.591*** 32.331*** 32.720***
(7.722) (8.057) (8.040)
ICV 0.025
(0.023)
% Analfabetas
Participación superior
% Pensiones
DummyPIB
Rho (U) 0.263*** 0.270*** 0.269*** 0.269*** 0.269***
(0.008) (0.009) (0.009) (0.009) (0.009)
W*Ln(Ingresos) 0.103* 0.131** 0.076 0.196*** 0.186***
(0.060) (0.060) (0.061) (0.070) (0.070)
W*Hombres –7.706*** –7.395***
(2.316) (2.326)
W*Analfabetas
 
Observaciones 189 189 189 189 189
R2 (dentro) 0.019 0.194 0.158 0.217 0.213
R2 (entre) 0.12 0.097 0.227 0.302 0.235
ǱȱȘȱȱǀȱŖǯŗŖǰȱȘȘȱȱǀȱŖǯŖśǰȱȘȘȘȱȱǀȱŖǯŖŗǯ
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Modelo 6 Modelo 7 Modelo 8 Modelo 9 Modelo 10
–0.815*** –0.834*** –0.683** –0.681** –0.639**
(0.266) (0.259) (0.268) (0.268) (0.282)
0.203** 0.310*** 0.301*** 0.310*** 0.312***
(0.094) (0.098) (0.097) (0.102) (0.102)
29.226*** 24.882*** 25.959*** 25.615*** 25.120***
(8.045) (7.934) (7.870) (7.977) (8.041)
0.021 0.023 0.018 0.015 0.014
(0.023) (0.022) (0.022) (0.024) (0.024)
2.520** 3.040*** 3.101*** 3.049*** 3.073***
(1.038) (1.022) (1.012) (1.030) (1.031)
–0.000* –0.000* –0.000*
(0.000) (0.000) (0.000)
0.164 0.182
(0.623) (0.624)
0.099
(0.208)
0.269*** 0.268*** 0.267*** 0.267*** 0.267***
(0.009) (0.008) (0.008) (0.008) (0.008)
0.168** 0.197*** 0.217*** 0.218*** 0.217***
(0.069) (0.068) (0.068) (0.068) (0.068)
–6.208*** –6.520*** –6.495*** –6.553*** –6.572***
(2.341) (2.278) (2.254) (2.264) (2.264)
–1.602*** –1.634*** –1.643*** –1.642***
(0.496) (0.491) (0.492) (0.492)
189 189 189 189 189
0.178 0.13 0.105 0.105 0.112
0.25 0.308 0.22 0.227 0.224
